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32 INSTALLATIONS OF 
NICHOLS HERRESHOFF 
SEWAGE SLUDGE INCINERATORS| 


are providing municipalities, large and small, with a sani-|} 
tary and efficient method of disposing of sewage sludge.| 
Everything contained therein which might be dangerous to}) 
health or become a public | 
nuisance is reduced 
to a harmless 
mineral ash. 

















VU 4 AS time goes on, estimates of the life-expectancy of cag 
3 6 iron pipe grow higher. In an address at a convention last month | 


we 
cast 1r6on a nationally known water works engineer put it at 180 years, Hoy. 


PIPE ever, history has yet to limit the span of useful life of cast iroy | 
pipe. We, who make it, are content to say—more than a century 


Centrifugally or pit cast for 
water, gas, sewerage, drain- 


age and industrial service. 


U.S. PIPE & FOUNDRY CO. 


General Offices: Burlington, N. J. 
Foundries and Sales Offices throughout the U. S. 
































































































































































































































\ 


\ 


ww OQ 
\ \ WW \\\ \\ WWW KE & yy 


| 


, 
| / 
/ 
/ 


} i) 








“3C” Dead Front Duplex 
Pump Controller 


Providing Completely 
Automatic Pressure Con- 
trolled Operation of 1-15 
H. P., 230 V., D. C. Motor 
and 1-15 H.P., 208 V., 3 Ph. 
Squirrel Cage Motor. 


( In addition to the completely automatic 
pressure controlled operation, this “3C” 
panel provides the means for manually 
operating either starter. 


@ It also has equipment to interconnect either 
Pressure Regulator with either Starter, so that 
either motor may be made the leading unit. 


(It provides a standby unit, too, in the 
event of shutdown for adjustment or repairs 
to one unit, or should there be either A.C. or 
D.C. voltage failure. 


@ Built of sturdy “3C” apparatus, this Dead Front panel offers not 
only safety to motors and operator, but also gives long life with 
minimum maintenance. 


@ Your inquiries regarding pump controls will receive prompt and 
specialized engineering service. Our nearest office is at your command. 





OFFICES IN PRINCIPAL CITIES ee ag 


) THE CLARK CONTROLLER CO. 


1146 EAST 152%°ST. CLEVELAND, OHIO 
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CONCRETE PIPE 


SEWERS 


when properly designed 
and constructed, minimize 
leakage and infiltration 


— 


tia ore’ < 
asics 






f ; 
io _ a 
Me “A. ie 


& : . : ‘ . . 
‘ eee be dei, ee. —% INCE 1926, city engineers of Jackson, 
w : Tr E 





A Mississippi, have been extending 
"a Sthiwe “A ‘ and modernizing their sewerage system. 
























And, as in scores of America’s most im- 
portant sewer projects, Jackson is using 


concrete pipe throughout. 


Concrete pipe sewers when properly 
designed and constructed under a com- 
petent sanitary engineer give satisfactory 
service for generations. They resist 
abrasion, have excellent hydraulic prop- 
erties. When properly jointed with 
portland cement mortar concrete pipe 
remains on line and grade, and leakage 


and infiltration stay at a minimum. 


Reinforced concrete pipe will save 
money and serve better in your sewerage 
system whether the sewers are a few 
inches or many feet in diameter. Write 


for literature. 


PORTLAND CEMENT ASSOCIATION 
Dept. A7-29, 33 W. Grand Ave. 
Chicago, Ill. 


A national organization to improve and extend the uses of concrete 
. » through scientific research and engineering field work. 












More than 50 miles of concrete 
Pipe sanitary sewers and 25 
miles of concrete pipe storm 
sewers have been installed in 
Jackson, Miss., since 1926. 
Recent inspection of sewers in 
service 12 years has shown the 
pipe to be in excellent condi- 
tion. 4, J Halbert, City Engi- 
neer; E. Dickerson, Assis- 
tant City phe 























Where Millions are at stake, Sewers are built of Concrete 


Water Works & SEWERAGE, JuLy, 1939 
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DIAMOND LIQUID CHLORINE 
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HOW TO CHOOSE THE RIGHT 
VALVE FOR EVERY SERVICE 


Economical 
valve perform- 
ance begins 
with proper 
valve selec- 
tion. In the 
broad line of 
valves offered 
to industry, 
there is one 
that is best 
suited to each service in your plant— 
one that will give dependable flow 
control at minimum cost. “Trouble 
spots” and high maintenance costs 
often result solely from mis-match- 
ing of valve and operating condi- 
tions of the line. 
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Crane’s bulletin—“Service Char- 
acteristics of Globe Valves and Gate 
Valves,” with its Valve Selection 
Guide will help you avoid mis-ap- 
plication of valves. It shows you the 
way to low-cost valve maintenance. 
Get a free copy from your Crane 
Representative — or, write today. 
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CRANE 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 





JuLy, 


“THERE'S FLOW 


CONTROL 


that stops profit leaks too!” 


EN who tuy or use valves 

are obviously familiar with 
them. From experience, they are 
in a position to know the value of 
quality in valve design and con- 
struction—even in the finest de- 
grees. They know, too, and better 
than does the front off.ce, how 
small losses caused by inefficient 
valves may seem negligible—yet 
can easily mount up to an impor- 
tant figure that shows in the profit 
and loss statement. 


Crane valves are engineered to 
stop even the small losses. The 





CRANE Co. 
836 S. MICHIGAN AVE., 


VALVES «© FITTINGS «© PIPE 
PLUMBING «© HEATING «© PUMPS 


extreme accuracy of their manu- 
facture and the careful analysis 
and specification of the materials 
that go into each part assure long, 
economical service and few time- 
wasting replacements. 
Regardless of what your piping 
problem may be—regardless of 
how specialized your field—you 
will find the valve you want in the 
complete Crane catalog which in- 
cludes more than 38,000 items. 
Consult the Crane Representative 
regarding valves and fittings to 
meet your specific requirements. 


GENERAL OFFICES 
CHICAGO 















Phosphoric Pickling 


Process Utilized on 


Elevated Tank Installation 


HEN the city of Mansfield, 
Ohio, decided on the in- 
stallation of this new 150,000- 
gal. elevated water storage tank 
for municipal service, they made 
certain that the most modern 
construction methods were em- 
ployed. This included pickling 
the steel tank plates by a special 
phosphoric process before they 
were shipped to the job. 

When this process is employed, 
the fabricated material is first 
placed in a warm sulphuric acid 
bath, which removes the mill 
scale; washed thoroughly in clear 
water to remove excess acid; and 
placed in a phosphoric acid bath 
to which iron phosphate has been 
added. The latter solution re- 
moves all traces of the sulphuric 
acid and leaves a thin coating of 
iron on the steel which is an 
excellent rust inhibitor and pro- 


CHICAGO. B 
A AL 
cl ’ 2198 Old Colony Bld 
New York 3390-165 Broadway 


_ Cleveland 2262 Rockefeller 
Dallas 14179 Liberty Bank 


RIDGE & 


vides a good bond for the paint. 

After being lifted from the 
final bath, the material is placed 
in racks and a coat of special 
paint applied while the plates are 
still hot. This prevents the sur- 
face from becoming dirty and 
hastens the drying of the paint. 
Besides being practical, phos- 
phoric pickling is economical, 
for the iron phosphate and the 
improved bond makes the field 
paint last longer, reducing main- 
tenance costs. 

For the past 19 months we 
have been pickling fabricated 
material by the phosphoric 
process at our Greenville, Penna. 
plant. We will be glad to discuss 
the advantages of pickling tanks 
and steel plate work for installa- 
tions that can be shipped eco- 
nomically from that location. 
Address our nearest office. 


1 50th Stree 
1616 Hunt Bld 
2919 Main Street 


PS51 Lafayette Bld 


TG 


CONSTRUCTION 
DETAILS 


1 This view shows a steel plate 
* being taken from the pickling 
vats at our Greenville plant to the 
painting racks in the left fore- 
ground. 


Here a pickled plate is being 

* hoisted into position during the 

erection of the elevated tank at 
Mansfield, Ohio. 


An interior view showing the 

* first ring and bottom of the 
Mansfield tank fitted up and riveted. 
The completed tank is shown in the 
large illustration at the left above. 


N COMPANY 


Philadelphia 1644-1700 Walnut St. Bldg 
Boston 1548 Consolidated Gas Bld 
San Francisco 1083 Rialto Bldg. 
1 « Aneele 1455 Wm. Fox Bld; 


Fabricating plants in CHICAGO, BIRMINGHAM, and GREENVILLE, PA. 
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The new ChlorineTreat- 
ment House, Atlantic 
City Water Department, 
showing ton containers 
of Mathieson Chlorine. 


The Atlantic City Water Department, as stated by Mr. 
Van Gilder in the above letter, have been users of 
Mathieson Chlorine for over twenty years. Until about 
five years ago deliveries were taken in 105-Ib. cylin- 
ders. Then it was decided to take advantage of the 
economy and convenience of Mathieson Chlorine in 
multiple-unit tank cars carrying fifteen one-ton con- 
tainers. Atlantic City also uses Mathieson Ammonia 
for chloramine treatment and HTH for sterilizing 
pumping basins, etc. 
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Atlantic City is only one of many progressive cities 
throughout the country that find Mathieson Chlorine 
the ideal answer to the need for a pure chlorinating 
product—trouble-free containers and valves, prompt 
delivery service, and courteous, expert cooperation at 
all times, whether the job be water purification, sew- 
age treatment or swimming pool sanitation. 


Write today for a copy of our interesting and informa- 
tive 80-page manual—“‘Hypo-Chlorination of Water.” 


THE MATHIESON ALKALI WORKS (INC.) 60 EAST 42ND STREET, NEW YORK,N.Y. 


Gtoleiiomee.iGe)-ii, 1: HTH 


BICARBONATE OF SODA... PH-PLUS (FUSED ALKALI 
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AMMONIA, ANHYDROUS and AQUA 
ee ae 


. BLEACHING POWDER . SODA ASH 


. LIQUID CARBON DIOXIDE 


CAUSTIC SODA 
. GYPSUM PRODUCTS 












Branch Offices: New York 
City « Tampa, Fla. « Seattle, 
Wash. ¢ Savannah, Ga. « 

Kansas City, Mo.e Marshall- 
town, lowa «Los Angeles 

Calif. Chicago, Ill. « Waco, 
Texas e Philadelphia, Pa. 


BADGER METERS PROVIDE ALL 


OF THESE VALUES... 
IN FULL MEASURE 


Write for specific bulletins 
BADGER METER MANUFACTURING COMPANY 


MILWAUKEE, WISCONSIN 
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PLOTTED FROM DAILY RECORD SHEET. 


SHOWS CARBON DOSAGE REQUIRED TO 
REACH AVERAGE T.0.3.0, AS ODOR OF 
UNTREATED WATER VARIES, 









ODOR OF WATER BEFORE CARBON TREATMENT, TO. UNITS 


Feed fe 
Chart answers "HYD RO DARCO . 


When it comes to palatability control, activated carbons 
are by no means “all the same”. 


CARBON DOSAGE APPLIED IN PLANT, RRM. 





















To prove that Hydrodarco* removes more tastes and odors 
per dollar, Darco offered first the Darcograph and now the 
Carbon Feed Chart—scientific, accurate methods of meas- F 
uring carbon performance right in your own plant. fc 


The Carbon Feed Chart checks the efficiency of the carbon 
directly in your plant under actual working conditions. 
Practical and easy to use, the Carbon Feed Chart requires 
no special equipment. 


Place an order for Hydrodarco*—the activated carbon spe- 


cially made for water treatment. Start a Carbon Feed 
Chart. 


*Reg. U. S. Pat. Off. 


Distributing Points 
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1,000,000 GALLON 500,000 GALLON 500,000 GALLON 
TOROIDAL BOTTOM TANK DOUBLE-ELLIPSOIDAL TANK ALL-WELDED TANK 
FOR KEOKUK, IOWA FOR RICHMOND, KY. FOR DISTRICT OF COLUMBIA 


A million gallons of better water service This compact half-million-gallon P-DM Tank Typical of the all-welded P-DM Tank types 
for Keokuk is contained in this handsome has a self-supporting roof, with resulting now being installed throughout the country 
79'9" diameter P-DM Tank—with low head economy in construction cost. Water line ex- is this modern unit for the nation’s capital. 
range of only 25 feet from full to empty. tends well up in roof, avoiding waste space. Highwater line is 105’ above foundations. 


Do you have a “‘special’’ problem in the elevated-water-storage improvement of 
your municipal water supply? Place it before P-DM’s Engineers and get their 
expert comment! 

Out of such a consultation (which is entirely without charge or obligation) 
you can confidently expect three things: a clearer picture of the relation of all 
present factors to the whole of your problem—a recommendation for its eco- 
nomical and efficient solution, based on P-DM’s many years of experience in 
successfully meeting the requirements of communities similar to your own—and 
a quotation that you'll find of particular interest. Let us know the time and place! 


PITTSBURGH: DES MOINES STEEL CO. 


PITTSBURGH, PA. 3418 NEVILLE ISLAND—DES MOINES, IA. 919 TUTTLE ST. 


NEW YORK, ROOM 918-99, 270 BROADWAY CHICAGO, 1222 FIRST NATIONAL BANK BUILDING 





The Inside Story 
OF LONG LIFE IN HYDRANTS 


S @% Two of the most important 
‘S questions to ask when buy- 


ing hydrants are: How long 
will they last? How much will 
they cost to maintain? For the real 
value of hydrants is found only by 
knowing the fotal expense through 
the number of years in which they 
open freely, close tight, and de- 
liver water without fail. 

Specify Mathews when buying 
hydrants. Their simplicity, rugged- 
ness, and ease-of-repair when 
broken make them genuinely in- 
expensive. 

Shown in this cross-section is the 
inside story of why many Mathews 
hydrants are still operating per- 
fectly after over 60 years’ service. 
All light-colored areas indicate 
bronze. Every friction point in the 
entire mechanism has at least one 
bronze surface. Therefore, rust or 
corrosion cannot prevent their oper- 
ation or require expensive repair. 

Say “Mathews” for long life in 
hydrants. 


MATHEWS HYDRANTS 


Made by R. D. WOOD COMPANY 


Manufacturers of Sand Spun Pipe (centrifugally cast in sand 
molds) and R. D. Wood heavy-duty gate valves for water works 


400 CHESTNUT STREET, PHILADELPHIA, PA. 
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“Ce al Pump Testing” 

ag ee of the things that most 
“commonly cause low efficiency and high 
cost of pumping. Second, things to con- 
sider in the selection of a centrifugal 
pump for the job. Third, a presentation 
of a simplified and practical method of 
routine checking of centrifugal pumps 
for efficiency. 

“4 Unique Flow-Measuring Grit Cham- 

esign” , 
pancioned from studies with hydraulic 
models for determining control section 
rating curves, in order to furnish ac- 
curate data for precise design of the 
combination grit-chamber and sewage 
meter for a plant. 

“The Sewage Treatment Plant of Lake- 
wood, Ohio” 

With special reference to novel features, 
including the _ flow-measuring  grit- 
chamber developed from hydraulic 
model studies, is a companion article 
to that above. 

“4 Unique Method of Spotting Water 
Waste, or Water Stealing” 

Consists of routine checking of minimum 
flows in lateral sewers. The scheme 
developed by the Denver Water De- 
partment has much to commend it. 


“Sewer Maintenance” ; 
As practiced on the system of the Joint 
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The skill lies not in the scalpel. . . 


Behind it there must be the trained fingers and steady 
hands of the skilled surgeon. Behind the modern pre- 
cision equipment that has set new standards of finish, 
of closer tolerances, of unparalleled sensitivity and of 
sustained accuracy in Trident Water Meters, lies the 
skilled workmanship of trained men to whom meter 
making is a craft. These are the reasons why these 
water meters, utilizing the disc principle, have gained 
and hold the continued approval of the water works field. 


Neptune Meter Company, 130 North Jefferson Street, Chicago... 
50 West 50th St. (Rockefeller Center), New York City. Branches 


in Principal Cities of the United States. Neptune Meters Ltd., 345 
1892 = 1939 Sorauren Avenue, Toronto, Canada. 


WATER 
METERS 


PRECISION BUILT . . . . INTERCHANGEABLE PARTS 
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THE DESIGN OF AIR DISTRIBUTION 
SYSTEMS FOR ACTIVATED 
SLUDGE PLANTS 


By HENRY R. KING 


Senior Civil Engineer 
THE SANITARY DISTRICT OF CHICAGO 





losses in the flow of air and their con- 

sideration in the design of an air distri- 
bution system for an activated sludge plant. 
The principles of design are applicable in 
determining the layout for any air distribu- 
tion system, regardless of the arrangement 
of the diffusers in the aeration tanks. This 
discussion, however, is confined to the air 
piping and diffusers for a plant employing 
spiral flow aeration tanks which are now 
almost universally used. 


A major expense in operating an activated sludge 
plant is for providing compressed air. Over a period 
of from 2 to 5 years such cost usually exceeds the 
first cost of the entire air system. The pressure losses 
in the piping and diffusers ordinarily cause from 10 
to 20% of the cost of the air and, in extreme cases, 
as much as 35% where the diffusers are relatively close 
to the surface of the mixed liquor in the aeration tanks. 
Herein is discussed the determination of the optimum 
relationship between the annual costs of the pressure 
losses in the flow and the diffusion of the air, and 
the annual fixed and maintenance charges for the air 
piping and diffusion system. 


Tress article discusses the pressure 





General Layout of Piping and Diffusers 


The effective use of compressed air is highly impor- 
tant because of the expense involved. Therefore efficient 
distribution and diffusion must be sought. Of the sev- 
eral types of diffusers those most commonly used are 
the porous plates installed in containers aligned in rows 
at the bottoms and along the sides of the aerated 
channels of the tanks. The diffuser plates can be manu- 
factured of such close uniformity that when carefully 
set to the same elevation, a number of inter-connected 
containers may be supplied from the same air connec- 
tion without any appreciable unevenness in the rate of 
diffusion over the entire group of plates. At the Calumet 
Sewage Treatment Works of The Sanitary District of 





The Author 


Chicago, 72 plates per air connection operate 
satisfactorily. The rows of diffusers should. 
be divided into enough groups each with a 
regulating valve, so that the rate of diffusion 
of the air along a tank may be effectively 
controlled. An indicating, recording and inte- 
grating meter in the air main to each bat- 
tery and an indicating meter and regulating 
valve in each of the headers to the tanks 
and channels will provide records of air use 
and the means for maintaining the proper 
division of the air to the various units. In 
a diagrammatic sketch (Fig. 1) is shown the customary 
location of meters and regulating valves for an air 
system. 





Diffusers 


In diffusing air in aeration tanks the effect of the 
number of rows of diffusers has been studied. In: the 
Sanitary District, two aeration tanks, treating the same 
mixed liquor, were operated in parallel on identical 
detention periods and at equal air rates per gallon of 
sewage. Comparative tests, with one tank operating 
with more rows than the other, indicated that one to 
four rows were not appreciably different in efficiency. 
However, the conclusion should not be drawn that one 
row of diffusers is sufficient for all practical widths 
and depths of the aeration channel; for, there is an 
economic limit to which the diffuser area can be re- 
duced, lest the pressure losses for: diffusion become 
excessive. Therefore, some consideration should be 
given to the losses occurring in this part of the system. 

Modern diffuser plates are generally made of either 
silicon dioxide (silica) or aluminum oxide grains ce- 
mented into a porous mass by a ceramic binder; then, 
pressed, dried, and burned. In recent years the trend 
has been toward the use of larger grains and less thick- 
ness of the diffusers (plates or tubes) in order to reduce 
the pressure losses. A. J. Beck* has shown that the 


*Sewage Works Journal, January 1936. 
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average size of the bubbles rising through the liquid 
remains practically unchanged by the increased grain 
size, and further that the surface area of the bubbles 
available for oxygen absorption by the liquid is ap- 
proximately the same whether relatively small or large 
grained diffusers are used. 

















Permeability Ratings— 


To assure uniformity, diffusers are specified and in- 
stalled according to a “permeability rating.” Such 
rating is expressed as the number of cubic feet of 
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free air per minute at 70 deg. Fahr. and 10 to 25% 
relative humidity which will pass through one square 
foot of diffuser area, to atmosphere, with a pressure 
loss equivalent to 2 inches of water, when the diffyser 
is tested dry at 70 deg. Fahr. The diffuser plates now 
in use vary in permeability from about 10 (if installeq 
some years ago) up to from 30 to 80 in some plants 
recently constructed. 


Causes of Pressure Losses— 


The pressure loss occurring in dry plates during the 
permeability rating test is due entirely to the viscoys 
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Fig. 1.—Illustrative Sketch of Typical Air Distribution System of Modern Activated Sludge Plant 
(Showing locations of meters and regulatory valves to diffusers.) 
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flow of the air through the small in- 
ternal -passages. When such plates 
diffuse air into water, a pressure loss 
occurs besides that attributable to 
viscous flow, probably due to the 
capillary force of the burface tension 
of the bubbles formed in the water 
at the upper surfaces of the plates. 
When diffusing air into the mixed 
liquor in aeration tanks, the pressure 
losses are much greater than occur 
when the plates are tested clean and 
dry. Figure 2 illustrates the general 
manner in which pressure losses for 
diffuser plates ordinarily tend to pro- 
gressively increase after installation 
in aeration tanks. No scales are given, 
however, because such pressures vary 
with the initial permeability ratings 
of the plates. 

The capillary force increases rap- 
idly after the diffusers are put into 
service, but usually reaches a maxi- 
mum in less than a year. This force 
varies inversely as the diameter of the 
openings on the discharge surface 
of the diffusers. An increase, there- 
fore, indicates that a surface clogging 
or coating has reduced the size of 
these openings. Evidently a limit is 
reached to which the size of openings 
can be reduced before the increased 
velocity resulting therefrom becomes 
great enough to prevent further reduc- 
tion, and thus limits the extent of 
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deposits from chemical reactions be- 
tween the air and substances in solu- 
tion. The character of the clogging 
materials therefore depends on the 
nature of the sewage being treated, 





Cu.Ft per Min. free Air per Sgt of Flare Area 








and the loss due to capillary force de- 
pends upon the nature of the clogging 
materials and the rate at which the 
diffusers are operated. 


The loss of pressure caused by the viscous flow of 
the air through a diffuser continually increases as a 
result of the progressive thickening of the surface 
clogging. Since, for this type of flow, the loss at a 
given rate varies inversely as the fourth power of the 
diameter of the passages, it is apparent that a very 
thin coating or shallow depth of surface clogging with 
relatively small openings, but equal in number to the 
passages through the diffusers, would account for the 


major part of the pressure loss caused by the viscous 
flow of air. 


After a period of service, representative diffuser 
plates in the Chicago plants were broken to reveal 
their internal condition. In such cases the clogging was 
found at and just below the upper surfaces. A partial 
closure of the upper ends of. the internal passages 
usually occurs within the first year of operation. This 
tends to retain near the top surfaces of the plates part 
of the particles carried up by the air through the clean 
portion of the passages. As such particles gradually 
accumulate and the depth of clogging increases from 


Fig. 2.—Graph Illustrative of Progressive 


Build-up of Pressure Losses Through Diffuser Plates. 


deposits and biological growths, the pressure loss attrib- 
utable to the viscous flow of the air progressively 
increases. Filtering of the air supply should remove 
most of the substances likely to cause plate clogging. 
However, small particles, such as scales from internal 
coatings and corrosion products, may be picked up 
from the distribution piping by the air stream. 


Pressure Loss Formula Developed— 


Where operating conditions remain substantially uni- 
form, pressure losses for 12 inch square diffuser plates, 
after the capillary loss has reached a constant value, 
may be expressed approximately by the formula: 

L=C + YVR, in which, ; 

L = pressure loss (inches of water) 

C = capillary force (inches of water) 

V = annual increase in viscous flow loss per cu. 

ft. per min. free air (inches of water) 

R = rate of flow per plate (cu. ft. per min. free 

air) 

Y = years in service 
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Approximate values for the formula were obtained 
from tests in plants of the Sanitary District, under 
normal operating conditions as follows: 


Service Prior to Test 
Rate C V 


Permeability Cu. Ft. per. Min. Inches Inches 


Rating Years (Free Air) Water Water 
11 5.5 1.5 to 2.5 7 2.1 
16 5.5 0.5 to 1.5 6 1.6 
40 1.3 0.5 to 1.5 6 Za 
65 0.8 0.5 to 1.5 6 0.9 


The plates referred to in the above table were used 
only on filtered air. The entire piping system which 
served the plates with 11 permeability was badly rusted 
internally. Rusting was found only in the header piping 
of the system supplying the plates with ratings of 16, 
40 and 65-permeability. 

Some rather high losses, both capillary and viscous, 
are omitted from the above tabulation. These resulted 
with the 40-permeability plates at the Calumet Sewage 
Treatments Works and was traced to deposits of ferric 
oxide in the surface of the plates, abnormal content 
of ferrous iron in the sewage being the source of the 
trouble. 


Based on the probable pressure losses during the life 
of a plant, assuming periodic cleanings of the diffusers, 
annual costs may be approximated and the number of 
rows of diffusers determined. The probable pressure 
losses may vary with different sewages. But little data 
exists on the effects of the different average operating 
rates per plate. In the writer’s opinion, fewer rows 
mean greater losses but with smaller values for the C 
and V factors in the pressure loss formula. 


Plate Cleaning— 


Plate containers should be made of material unlikely 
to deteriorate or release particles to clog the diffusers. 
However, cost largely governs the selection of the type 
of container with consideration for the method* and 
expense of plate cleaning. The Sanitary District uses 
pre-cast concrete container boxes into which the plates 
are set with a lean cement mortar. When necessary 
the plates are cleaned with muriatic acid applied on the 
surface with plates in place. This effects a reduction 
of from 60 to 70% in the viscous flow loss. Tests made 
a few months after cleaning showed no reduction in 
the capillary pressure loss. 


Frequency of Cleaning— 


How long a plant may be operated before it becomes 
economical to clean the diffusers depends on their life, 
operating and clogging rates, and the cleaning cost 
balanced against expected power cost reduction. The 
North Side Sewage Treatment Works with 16-permea- 
bility plates has been operated ten years without dif- 
fuser cleaning. No disintegration is evident either in 
the concrete container boxes, the plates or mortar. On 
the other hand, the Calumet Sewage Treatment Works, 
put in service several years ago, required cleaning of 
the plates after less than a year of operation because 
the ferrous iron (steel mill waste) in the sewage pro- 
duced ferric hydrate clogging of the plates. 

The Sanitary District experience indicates that dif- 
fusers in aerated channels for return sludge (8000 to 
20,000 p.p.m. solids) clog more rapidly than those 
used in aeration tanks or channels for mixed liquor 
carrying 1000 to 3500 p.p.m. solids. In consequence, the 


*See “Diffuser Servicing’’ by F. C. Roe, Water Works & Sewerage, 
April 1934. (Also reprinted in Reference and Data Issue of May 1939.) 
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return sludge channels should have a lesser water depth 
than the aeration tanks to compensate for the greater 
friction losses likely to occur in the diffusers. Diffuser 
plates, if possible, should be kept in continuous seryjce 
because pressure losses are increased by shut down 
for periods. 


Distribution Piping 


More expensive in first cost than the diffusers and 
containers is the air piping system. For use in its desj 
the writer prefers the Fritzsche air formula. It re. 
sembles formulae for the turbulent flow of water jp 
pipes except for a modification to take care of the effect 
of the variation of viscosity with temperature, which jg 
relatively important in connection with the flow of 
air. The Fritzsche formula is as follows: 


1.825 
1.268 T Q 
10° 4.973 
P d 
AP = drop in pressure per ft. of pipe, in Ib. per sq. in, 
P = mean absolute pressure* of flowing air, in Jb, 
per sq. in. 
*(Gauge -++ atmospheric) 
T = mean absolute temperature of flowing air (460 
-++ temperature, Fahr.) 
D = diameter of pipe in inches 


© = discharge in cu. ft. per min. of free dry air at 
60 deg. Fahr. and 14.7 Ib. per sq. in. atmospheric 
pressure. 


AP = 





, in which, 





Friction Losses Observed— 


The pressure losses in air mains in the Sanitary 
District works were determined to check the Fritzsche 
formula with the following result :— 


Observed Loss in Per Cent 


Pipe of Formula Loss 
4-in. galv. steel...................... 105 
1O-m. cast iron........................ 120 
24-in. cast irom.................---.... 120 
60-in. cast iron.......................- 103 


The first three pipes handled warm moist air and, 
although in service less than two years, their inner 
surfaces were probably somewhat corroded. This as- 
sumption is based on the fact that after 10 years of 
service they were found to be badly rusted. Apparently 
at the time of the test the interior surface was in better 
condition for the 4-inch galvanized steel than for the 
10 and 24-inch ordinary tar coated cast iron pipes. 
The air flowing in the 60-inch cast iron pipe was warm 
and dry. This pipe was tested after three years service 
and was found in as good condition as when first in- 
stalled. The tests indicated that the Fritzsche formula 
applies to pipe of a roughness equivalent to a value 
of about C = 140 as the roughness or capacity coeffi- 
cient in the Hazen-Williams formula for the flow of 
water in pipes. Applying this coefficient to the Fritzsche 
formula with a base value of 140 for the original form, 


1.852 
0.01196 T Q 


the formula becomes AP = in 








1.852 P 
C d 


which C is the Hazen-Williams coefficient. This indi- 
cates values of the coefficient for the pipes tested at 136 


4.973 
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for the 4-inch, 127 for the 10-inch and 24-inch, and 
138 for the 60-inch pipe. 


Pipe Roughness— 


With the types of compressors (centrifugal and posi- 
tive) ordinarily used, the compression is nearly adia- 
batic. The result is a temperature rise of as much as 
80 deg. Fahr. in air compressed for aeration tanks of 
from 10 to 15 foot depth. As the air leaves the com- 
pressors it contains the original content of atmospheric 
moisture but the relative humidity is low because of 
the increased temperature. In conveying such air, rust- 
ing will vary in different parts of the system. 

In the large mains and branch pipe lines inside the 
operating galleries the air is still too warm for the 
dew-point to be reached and condensation to occur. 
Such piping, once in continuous service, needs no pro- 
tection on its interior surfaces. During the construction 
period, however, this piping should be protected with 
a suitable coating. 

Moisture occurs in tank and channel headers when 
submerged in the mixed liquor, or when exposed to the 
weather. As the air cools during travel condensation 
results, particularly when the atmosphere (intake air) 
has a high relative humidity. In time the protective 
coatings on the interior of these pipes may be affected. 
Hence, where rusting of headers internally may be a 
potentiality, the coefficient of roughness should be 
selected to represent the interior surface condition that 
will actually obtain over a period of years. 

Condensate traps were installed on the submerged 
headers in the aeration tanks of the North Side Sewage 
Treatment Works. However, these traps were not found 
to be necessary and are not now in use. There was, 
however, corrosion in the extremities of the headers 
after several years of operation. 


Losses Caused by Valves, Fittings and Meters— 


Pressure losses result from the disturbances in flow 
caused by fittings, valves and meters. For flow through 
pipe the loss of head at a fitting is the same for air as 
for water, if measured in each case as a column of 
the particular fluid. Therefore, test data on the flow of 
water in pipes may be utilized for air. For example, 
assume air weighing 0.1 Ib. per cu. ft. flowing at a 
velocity of 40 feet per second. A fitting that causes 
for water a loss of 0.5 velocity head would cause for 

¥ 40 x 40 
air 0.5(——) = 0.5 ( ) = 1255 feet of air = 
2 





12.5x 0.1 


= 0.00868 Ib. per sq. in. pressure. 
144 


_ A fitting loss results from the disturbance it causes 
in the normal flow. Because of a viscosity difference 
the friction head loss for air supplied to aeration tanks, 
expressed as a column of fluid, is about 40% more 
than that of water. Therefore, experimental results on 
water which include a combination of disturbed flow 
and friction loss, as for example the overall loss in a 
Venturi meter tube, should be increased when applied 
to air. The losses in check valves depends on the weight 
and balancing of the moving parts and are determined 
by computing the pressure drop at the valve that will 
hold the moving parts in position to provide a sufficient 
opening to pass the required flow. 
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Economical Pipe Sizing— 


Where the total annual fixed and maintenance costs 
for a pipe line varies approximately with the weight, 
a formula for economical size can be derived. In general, 
whatever the pipe material, practical minimum wall 
thicknesses should be used that will result in pipes 
that can be manufactured, handled and installed satis- 
factorily. In an activated sludge plant the stress in the 
wall of a pipe due to the air pressure is not a deter- 
mining factor. Cast iron pipe may be of the lightest 
class. For steel pipe, by logarithmic plotting of the 
weights of pipe of the minimum wall thicknesses rec- 
ommended for installation, the formula is derived, W* 
= 0.33 d'®* in which (W,) is the weight in pounds 
per foot and (d) the diameter in inches. The weight 
of material for couplings and flanges is not included. 
The formula is applicable only where an air main is 
in long’ sections and the joint material is a relatively 
small part of the total weight, such as is represented 
by an air main from the compressors to the gallery 
of the aeration tanks. The formula for the economical 
size is derived as follows: 


A =annual cost per cu. ft. per min. free air per 
lb. sq. in. pressure (Gauge) 


B = annual cost per lb. of pipe (interest, deprecia- 
tion, and maintenance) 


C = annual power cost per foot of pipe 


D = annual interest, depreciation and maintenance 
cost per foot of pipe 


1.852 
0.01196 T Q 











C=AOQO ( ——— (From modified 
1852 p 4.973 
oe d 
Fritzsche formula) 
1.635 
D=B (0.33 d ) (For steel pipe) 
2.852 
0.01196 T Q 1.635 
C+D=A ~- + B 0 0.33d 
1.852 P 4.972 
C d 
(Total annual cost) 
d(C+D) 
When C + D is a minimum —————— = O 
dd 
2.852 
TQ 0.635 
O = —0.00595 A — + 0.54 BA 
P 1.852 5.973 
¢ d 
2.852 
6.608 A 72 
d = 0.1102 — — —— 
B P_ 1.852 
c 
0.151 0.151 
0.716 <A : Ou 0.432 
d = 





(~~) (—) Q (Eco- 
e 0.28 B P 
C 


nomical diameter) 





*In some instances in the Sanitary District work large steel pipe 
is installed a small percentage heavier than this formula would 
indicate. 
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For Cast-Iron Pipes— 


For Class A bell and spigot cast iron pipe of standard 
12-foot lengths of which the weight per foot is ex- 
1.717 
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most economical diameter. Therefore, a standard size 
pipe nearest to that computed as the most economical 
should be used. The size of pipe most economical for 
the set of conditions of Curve A is within the ranges 
of relatively economical sizes for the sets of conditions 


pressed by the formula, W = 11 + 085 d , the of the other curves. The values of the factors affect; 
economical diameter is: Ing 
the total annual cost are the same for the other curves 
0.149 0.149 as for Curve A, with one or two exceptions, in each 
0.618 A 7 426 case, which differ by approximately 20%. A Piping 
d = (—) (—) QO system may be relatively economical even though oper- 
e 0.287 B P ating under conditions differing from those used as a 


. 
For Steel Pipes— 


The total annual costs per foot of steel pipe of various 
diameters, with a practical minimum wall thickness, are 
shown in Fig. 3 for several different sets of conditions 
covering flow, pipe roughness and costs for power, in- 
terest, depreciation and maintenance. This diagram indi- 
cates that the total annual cost of the pipe varies but 
slightly for a 10% range in size above and below the 


basis for its design. 


Importance of Friction Coefficients— 


Curves C and G (Fig. 3) indicate that for a flow 
of 40,000 cu. ft. per min. the total annual costs are the 
same for a 46-inch pipe with a roughness coefficient 
of 140 and a 52-inch pipe with a coefficient of 105, when 
the interest, depreciation and maintenance charge per 
pound on the former is 120% of that for the latter. The 
pipe sizes are the most economical for the two sets of 

conditions of curves C and G. Pipes 
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ANNUAL COST PER FOOT OF STEEL PIPE 
OF PRACTICAL MINIMUM WALL THICKNESS 
Air Flowing at Temperature of 125 Deg.Fahr and Pressure of 22.0Lb. per 5q.In.Abs. 





of different degrees of roughness 
should be compared on the basis of the 
total annual costs for the most eco- 
nomical sizes. 


The average weight per foot of 
some parts of the air piping system 
cannot be expressed by formula. For 
instance, a header may include fit- 
tings, odd lengths of pipe, various 
types of connections, and the pipe and 
fittings may be of different materials, 
To meet such conditions, the sizes 
may be determined on the basis of 
cast iron or steel pipe, using the above 
economical formulae and then adjust- 
ing the sizes to the average annual 
cost of the pipe under consideration. 
For 16-inch and smaller diameter no * 
size adjustment should be necessary 
since a 50% difference in annual cost 
per foot (by the formula) only means 
a 6% difference in diameter. Usually 
the sizes can be determined on the 
annual costs of installed straight pipe 
alone. Although fittings are more ex- 
55 pensive on a footage basis, they dis- 
turb the flow and cause much higher 
pressure losses per foot which tend 
to compensate for their higher costs 


FIGURE 3 





in so far as size selection is concerned. 











































































































Fig. 3.—Economical Pipe Diameter Curves 


Relationship of Total Annual Capital and Power Costs to Pipe Sizes in Air Systems. 


(For formula derivation and method of computations see text.) 


Water Works & SEWERAGE, JULY, 1939 








aerosol Pipe Annual Costs Since the diameter of a pipe can be 
; 1A) Power per varied somewhat when near the eco- 
CURVE |\44.7Lb per Sg. Coefficient (A) 7, pom vom Depr nomical size, with practically no 
[n. Abs. H4WC | per le pr org aedl change (Fig. 3) in its total annual 
(Q) Pressure | 49. Pipe cost, the formulae are accurate enough 
A 40,000 740 | *0.20 |*0.0072 as a practical method of computing 
B | 48,000 | /40 0.20 0.0072 pipe sizes. 
6 S ate 8 ae yan ad Application of Formulae— 
E 40,000 /20 0. 2g 0.00 58 These formulae are convenient for 
F_| 40,000 | 7/40 0.76 0.0086 the — layout »! an sit piping 
G | 40,000 | /40 0.20 | 0.0086 tem. fhe sizes Snowe ve Chee 


afterwards arithmetically by compari- 
son with the total annual costs of 
piping of diameters of one size larger 
and smaller. Such a comparison 
should include any costs chargeable 
to piping such as a service tunnel, 
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when its size must be determined by the diameter of an 
air main. Generally, however, no revision of the sizes 
calculated by formulae will be found necessary. 
Where a piping system is to provide for the uniform 
distribution and diffusion of the air into the mixed 
liquor in the aeration tanks, the pressure loss to the 
most remote diffuser determines the pressure at the 


compressors (Fig. 1). 


Cost of Throttling— 


Theoretically, the throttling of regulating valves is 
necessary in the connections to the plate containers and 
in the headers to the tanks, except for the most remote, 
in order to properly control the distribution of the air. 
This throttling affects the determination of the economi- 
cal diameter. For instance, the loss of pressure per foot 
occurring at any point along a header applies to the 
total flow entering the header, since that part of the 
flow already diverted must be throttled at the regulating 
valves, thus introducing an equivalent loss at those 
points. Therefore in using the economical formula, the 
cost per cu. ft. per min. of air to be used for any loca- 
tion along a header, relative to the average cost for the 
plant, should be proportionally larger as the ratio of flow 
entering the header is to the flow at the point under 
consideration. For example, take a case in which air 
can be compressed for $0.20 per cu. ft. per min. free 
air per year per Ib. sq. in. of pressure. Assume that the 
size of the gallery main (Fig. 1) is to be determined 
between the points where tank headers No. 3 and No. 
4 branch off. For the value of (A) in the economical 
formula a cost for air of 5/2 x $0.20 — $0.50 instead 
of $0.20 should be used, since theoretically the flow to 
the first three tanks must be throttled enough to force 
two-fifths of the flow to the last two tanks thus causing 
a loss of pressure for the entire flow equal to that 
occurring in the length of main under consideration. 
This procedure in design results in low velocities in 
the extremities of the headers with a partial conversion 
of the kinetic into static energy, and produces rather 
flat pressure gradients. For a gallery header laid out 
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in this way the pressure drop is so slight that the 
pressure head at the entrances to all the tank headers 
is almost the same and, therefore, all the tank headers 
should be the same size. Then, theoretically, very little 
a will be required at the inlet valves to these 
ines. 


Theoretically, a piping system can be laid out so 
that no throttling of valves will be required. In such 
a layout the closer a part of a system is to the com- 
pressors the smaller should be the pipe size used for a 
tank header or plate connection. The object to be ob- 
tained by the right selection of pipe sizes would be an 
equal pressure loss to all the plate containers in the 
aeration tanks when all valves are fully open. Prac- 
tically, however, difficulties would be encountered in 
attempting to provide a layout of this kind, inasmuch 
as pipe of standard sizes must be used which probably 
would not conform in sizes to those as computed in all 
cases. Also, from the standpoint of construction and 
maintenance it is not desirable to have a variety of 
sizes of piping and valves for the various tanks, which 
a layout of this kind would involve. Actually the diffuser 
losses are not the same for all tanks, due to the varia- 
tions which are bound to occur in the operation of the 
units of a battery. Therefore, similar piping layouts for 
all the tanks seem warranted since in general the throt- 
tling of tank regulating valves will be only that required 
to force air to whatever tank happens to have the greater 
diffuser losses at any particular time during the opera- 
tion of a plant. 


The procedure to be followed in determining the 
layout for an air distribution system, as discussed in 
this article, is that developed by and generally used in 
the Sanitary District of Chicago, where relatively large 
activated sludge plants have been constructed. The prin- 
ciples of design presented, however, should apply equally 
as well to smaller plants. 


Although the discussion has been confined to the 
uniform distribution of air in aeration tanks the factors 
involved are fundamentally the same where a piping 
system is required for “tapered” or other non-uniform 
distribution of the air. 





MOHLMAN AND ELIASSEN APPOINTED TO ARMOUR 
INSTITUTE TEACHING STAFF 


The following announcement rela- 
tive to the appointment of Dr. F. W. 
Mohlman and Dr. Rolf Eliassen to 
the teaching staff of Armour Insti- 
tute of Technology, has been received 
from L. E. Grinter, Dean of the 
Graduate Division at Armour. 

Dr. F. W. Mohlman has been ap- 
pointed as Adjunct Professor in 
Sanitary Chemistry at Armour In- 
stitute of Technology and will teach 
a graduate course each year, direct- 
ing advanced research work in this 
field. Dr. Mohlman received his 
Ph.D. degree in 1916 from the Uni- 
versity of Illinois. Before coming to 


his present position as Director of 
Laboratories of the Chicago Sani- 
tary District in 1919, he acted as Di- 
rector of the New Haven Experi- 
ment Station and Industrial Wastes 
Invest., State of Conn. He has been 
the editor of Sewage Works Journal 
since 1928 and is the author of about 
35 or 40 papers and articles on sew- 
age treatment in engineering and 
chemical journals. The institute 
feels that it is particularly fortunate 
to have a man of Dr. Mohlman’s 
wide experience and recognized sci- 
entific qualifications to direct gradu- 
ate work in the field of Sanitary 
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Chemistry. Mr. E. Hurwitz has acted 
during the past year as Dr. Mohl- 
man’s assistant in graduate teaching. 

Dr. Rolf Eliassen has been ap- 
pointed as Assistant Professor in 
Sanitary Engineering for the coming 
year. He receivéd his Doctor's de- 
gree in Sanitary Engineering from 
Harvard in 1936. He has been em- 
ployed since that time as a sanitary 
engineer with the Dorr Company. 
His most recent assignment has been 
on the West Coast. He will come to 
Armour Institute of Technology to 
develop the laboratories of water 
treatment and sanitary engineering. 
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gas industry that the presence of 

hydrogen sulphide in manufac- 
tured gas is detrimental to meters, 
regulators, gas engines, and all gas 
burning apparatus. Practically all 
State Utility Commissions have spe- 
cific requirements for the removal 
of sulphur from gas marketed. The 
usual requirement is that the deliv- 
ered gas contain less than one-quar- 
ter grain of sulphide (H2S) per one 
hundred cubic feet. They give a 
method of determining this quantity 
by exposing a piece of paper to a 
solution of lead acetate, which when 
exposed to a stream of gas for one 
minute shows no stain. (A _ very 
handy and inexpensive H2S Tester 
is made by the Connelly Iron Sponge 
& Governor Company of Chicago.) 


H.S Troubles 


Hydrogen-sulphide in our digester 
gas at Chicago Heights gave us con- 
siderable trouble in the gas engine. 
As the gas burned in the engine the 


|: HAS long been known in the 
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Cornilsen and Ashdown 


hydrogen sulphide, which has a tre- 
mendous affinity for many metals, 
united with the metal forming a 
combination of iron and sulphur. 
When H.S is heated to a high tem- 
perature in the presence of moisture 
and air it forms a weak solution of 
sulphurous acid. This reacts with 
the metals of the engine, forming 
sulphides and hyposulphurous acid. 
These chemicals are active reducing 
agents by virtue of their capacity 
for oxidation to sulphuric acid and 


Bloom Township Plant—Chicago Heights, III. 






sulphates. In this way the metals 
were pitted away and the result; 

residues found their way into the 
rings of the pistons, clogging them 
so that oil was unable to Properly 
lubricate the walls of the cylinders 
Much of this residue was able to 
pass by the piston rings and formed 
a dense sludge in the crankcase oj] 
making frequent oil changing and 
oil filter cleaning necessary. The first 
indication of trouble was the stick- 
ing of the valves. At times they be 
came so frozen that it was often 
necessary to use a hammer to free 
them, which usually resulted in our 
having to shut down the engine and 
remove the head in order to clean 
it out before it would again operate 
satisfactorily. Some of the small 
one-eighth inch brass and copper air 
lines became so clogged from this 
corrosion that it was necessary to 
replace them very often. Shutting 
down the engine to get it into oper- 





1Engineer-Supt. and ?Chemist, 
Distr. of Bloom Township. 


Sanitary 





(Left)—Power House containing engine, blowers and gas scrubbers; final clarifier in rear. (Center)—Aeration units 
and primary tanks. (Right)—Digesters and Laboratory—office building, containing sludge pumps and heating units. 
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Sketch of Scrubbers, Showing Piping and Valve Arrangements 


ating condition was a very expensive 
process. We figure it cost $25.00 a 
day to operate our auxiliary blower 
as against forty cents a day for 
lubrication of our gas engine. 


We Do Something About It 


We learned that Mr. Hunt, Super- 
intendent of the Galesburg, IIl., 
Sanitary District, had built his own 
gas scrubber to remove the sulphur. 
In it he used an iron “sponge,” pur- 
chased from the Connelly Iron 
Sponge & Governor Company in 
Chicago, and with excellent results. 
We, therefore, made a trip to Gales- 
burg to get some first hand informa- 
tion in regard to their purification 
equipment. 

As our gas contains more HeS 
than most other plants, we came to 
the conclusion that it would be nec- 
essary to pass the gas through a 
series of scrubbers for complete re- 
moval of the sulphur. 

The size and depth of the scrub- 
bers must be considered, because 
the gas must have sufficient time in 
contact with the “sponge”. For ‘the 


best results a scrubber having a 
depth of two foot of sponge will 
purify a gas containing 50 grains 
of HeS per 100 cu. ft. at the rate 
of flow of 1.5 cu. ft. per minute per 
sq. ft. of area. The detention period 
should be increased 30 seconds for 
every 50 grains of H2S above this 
figure. 


Scrubber Design 


We made our scrubbers of one- 
quarter inch welded steel plates. As 
here sketched, they are four feet 
wide, five feet long, and three feet 
deep. Each has a removable cover 
which is bolted every four inches 
to the angle iron forming the top. 
In each container we have two trays 
made of angle iron with a staggered 
bottom made of wood to support 
the iron sponge in the box. The 
lower tray is a few inches from the 
bottom and is covered with one foot 
of iron sponge. Then there is a 
space of a few inches and then a 
second tray supporting a like amount 
of iron sponge. (Iron sponge is es- 
sentially wood chips coated and im- 
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(Note “Legend” revealing valve settings for various permissible combinations of scrubbers in series or parallel or combination of each.) 


pregnated with hydrous oxide of 
iron. ) 

The iron oxide (Fe.,O3) in the 
iron sponge has a high affinity for 
hydrogen sulphide and removes it 
from the gas stream as it passes 
through the box. The iron oxide 
must be used in a moist state, so it 
was necessary to install a spray 
underneath the top of the cover, 
with a valve and hose connection 
through to the outside. When the 
oxide becomes dry we use the spray 
to moisten it. The scrubbers are 
connected with a series of valves 
which enable us to pass the gas flow 
through the boxes in 16 different 
ways, as well as permitting us to 
use each as a separate unit. This 
enables us to secure the greatest 
efficiency from the sponge. 


Revivification of Spent Sponge 


When the iron sponge becomes 
foul (as determined by the gas H?S 
Tester) it can be removed from the 
box and spread out to the air. Here, 
another (reverse) chemical action 
sets in. The oxygen unites with the 
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iron, throwing the sulphur out as 
sulphur and putting the oxide sponge 
back almost to its original state. This 
revivification process enables us to 
use the material two or three times 
before it is necessary to discard it. 

Immediately upon opening the 
scrubbers, in preparation for the re- 
moval of the material, it is absolutely 
necessary to thoroughly soak the 
sponge, as the chemical reaction, 
which takes place when the sul- 
phided sponge is exposed to the air, 
creates a great deal of heat and if 
not moistened throughout will ig- 
nite. Too much caution on the neces- 
sity of wetting the sponge to avoid 
fire or explosion, cannot be given. 

We are now experimenting with 
a method of adding ammonia water 
directly to the scrubbers through the 
sprays, to alkalinize and revivify the 
sponge while the scrubbers continue 
in operation. 


Capacity of Sponge 

It is possible to remove approxi- 
mately 60,000 grains of H2S per 
bushel of the sponge, containing 9 
pounds of Fes2Ox3. Therefore, if the 
gas contains 100 grains of H2S per 
100 cubic feet, which may be ex- 
pected, one bushel of material will 
purify about 60,000 cubic feet of gas 
between revivifications. One bushel 
of material occupies 1.25 cubic feet 
of space in the box. Iron sponge is 
sold by the bushel and not by weight, 
so we speak in terms of the bushel. 


As to Costs 


It is possible for the cost of gas 
scrubbers to vary considerably, de- 
pending on their capacity. Our 
scrubbers, which have a total capac- 
ity of 108 cubic feet, built in three 
equal units of 60 cubic feet each, 
have a gas capacity of 3,000 cubic 
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Power House 


Beyond the three gas scrubbers is the 125 H.P. Climax Engine, which is direct con- 
nected (through speed reducer) to 2500 cu. ft. Pottstown Blower. 


feet an hour. Ours cost the District 
only $366.50 installed; however, 
about one-half the labor was done 
by our operators. The initial cost of 
our scrubbers would, therefore, fig- 
ure $5.10 per 1,000 cubic of gas 
handled per day. 

One of the big factors in the con- 
struction of gas scrubbers is the 
convenience of reloading so that it 
is possible for one man to do the 
job and thereby reduce maintenance 
expense. 

Our gas purification with iron 
oxide ‘“‘sponge” has been costing us 
1'%4c per 1,000 cubic feet of gas con- 
taining 100 grains HS. This in- 
cludes only the cost of the “sponge” 


without any labor for reloading, as 
that has been done with our regular 
operators. Thus far it has only been 
necessary for us to run the scrub- 
bers at one-third their actual ca- 
pacity. 

Our apparatus is giving us a satis- 
factory and inexpensive way of 
eliminating the hydrogen sulphide 
troubles in our plant. 


Acknowledgment 


We wish to acknowledge at this 
time the assistance and advice so 
freely given us in charging and re- 
charging our scrubbers, by R. W. 
Stafford, engineer, of the Connelly 
Iron Sponge & Governor Company. 





Did Richmond, Va., Have the 
First Filters in America? 


What is believed to have been the 
earliest installation of sand _ filters, 
for purifying a municipal water sup- 
ply in America, were those built for 
Richmond, Va., in 1832. 

On July 24, 1830, one Albert Stein, 
an engineer of ability, was commis- 
sioned to build a “Watering System 
for the City of Richmond, Va.” 
Recently his original (hand penned) 
report covering the project has come 
to our attention, in which Mr. Stein 
states : 

“The filter is 22 feet 6 inches long 
and 16 feet wide. The water is made 
to percolate upwards im filtering 
through a body of gravel and sand 


and whenever the quantity of pure 
water falls short, by the lodgement 
of sediment amongst the gravel and 
sand, the water is made to enter at 
the top, and in passing downwards 
with considerable force, carries along 
with it the sediment into the receiver, 
from which it is carried off through 
the ascending main by means of a 
branch pipe with a stopcock attached 
to it.” 

“Tt is doubtful with me, whether 
the size of the present filter is suffi- 
ciently large to produce the required 
quantity of pure water. This is the 
first filter I have ever formed upon 
a large scale and I believe is the only 
one formed in the United States for 
the purpose of producing pure water 
for the supply of a town.” 
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Like Mr. Stein, we believe the 
Richmond filter to be the first in 
America “formed for the purpose of 
producing pure water for the supply 
of a town,” but stand open to a cor- 
rection. 

The muddy “James” as the river 
was known has never been kind to 
filters and the Richmond filter, like 
other early installations, was doomed 
to failure as a rapid rate unit—oper- 
ating without the aid of coagulants 
of any kind. 

[We might add that Boulder Dam 
water will require softening, while 
Hetch Hetchy water requires hard- 
ening; and these two California me- 
tropolises even in water supply have 
their distinctions and differences.— 
Ed.] 
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report of proceedings of the 

59th Annual Convention of the 
American Water Works Association, 
attended by 1,500 or more people, 
appeared in our June issue. 

This second installment covers 
proceedings in the General Sessions 
and in meetings of the Plant Man- 
agement Division. The third and 
concluding installment, to run in our 
August issue, will be devoted to pro- 
ceedings of the Purification Division. 

(In order to have the initial in- 
stallment of this report appear in 
June, it was necessary to delay press 
run 6 days. This explains why read- 
ers did not receive the June issue 
until rather late in the month.—Ep. ) 


The President’s Address 


In his address, President Reeves 
Newsom rendered an account of his 
stewardship during the year in 
which he had attended 30 meetings 
of Sections; had established several 
new and hard working committees ; 
had seen A.W.W.A. membership 
grow to an all-time high of 3600. 

In respect to new members he was 
high in his praise of the noteworthy 
membership work in the Michigan 
and Ohio Sections. Here was an il- 
lustration of the effectiveness of di- 
rect contact efforts, whereas solici- 
tation by mail had been far less 
effective. Concerning the new “Affil- 
iate Membership,” applicants for 
this less costly grade of member- 
ship had been considerably fewer 
than anticipated when establishing 
this new grade at $4.00 per year, so 
as to put membership in A.W.W.A. 
within reach of the water works em- 
ployee of the smaller communities, 
and greater numbers of those in the 
larger cities. 

The President was loud in his 
praise of the work of the Secretary’s 
office and headquarters staff ; point- 
ed with pride to the observed in- 
creased standing of A.W.W.A. 


Ts first installment of this 


amongst other associations; saw 
ahead enlargements and more diver- 
sified work for the Association in 
the future. And, pertaining to the 
immediate future, he urged man- 
agers and operating heads of water 
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works to get their houses in order, 
and in readiness to proceed with 
betterments without Federal aid. 
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Univ. of Dep't. 
California (Toasted on his 
(Made Honorary 79th birthday) 
Member) 


Committee Reports in Brief 


Progress reports by A.W.W.A. 
committees and discussion thereof 
were spotted throughout the pro- 
gram. Such reports gave evidence 
of the extent and quality of work 
that such committees have been do- 
ing for A.W.W.A. within the year. 
These were real progress reports 
and the discussion indicated the in- 
terest which presages more progress 
and continued vitality of those com- 
mittees reporting. 

“Social Security for Water 
Works Men” by Dale L. Maffitt, 
Manager, Water Dep’t., Des Moines, 
Iowa. 


Although taking the form of a 
paper, Mr. Maffitt’s contribution is 
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in reality the outgrowth of his 
studies as Chairman of the Commit- 
tee on Social Security. In the exist- 
ing Federal Social Security Act 
(Jan. 1937) there appears little 
hope that municipal employees will 
ever benefit by its operation. There- 
fore, for old age security of water 
works employees an automatic Re- 
tirement Plan, in which the em- 
ployee participates in contributions, 
was recommended as preferred to 
the less certain Pension Plan for 
retired employees. Mr. Maffitt’s 
paper outlined suggested methods 
which should warrant supervision by 
the State Insurance Department. He 
pointed out that several States al- 
ready offer a Retirement Plan for 
municipal employees, and where 
available should be taken advan- 
tage of by Water Departments. For 
instance, in New York State the 
plan calls for 3.09% of the pay- 
roll, as contributions from the State 
and City, to impound with the em- 
ployee’s contribution amounting to 
roughly 5 cents on the dollar earned 
—the total impounded amounting to 
8.03% of the employees’ salary. In 
the Los Angeles Water Bureau, the 
recently legalized plan involved im- 
poundings amounting to 6.61% of 
the employees’ earnings as the De- 
partment’s contribution, to almost 
match the 6.85% deducted monthly 
from the employees’ pay. 

An alternative plan would be that 
involving maintaining group insur- 
ance for the benefit of employees 
desirous of participating. Regardless 
of the method, emphasized Mr. Maf- 
fitt, some form of security and re- 
tirement income should be provided 
for water works employees, if muni- 
cipally operated plants were to offer 
any inducement to efficient employees 
who have consideration for what’s 
ahead of them in municipal as 
against private employment. 


(We wish to go along with Chair- 
man Maffitt in stressing the impor- 
tance of an automatic savings and 
retirement plan for water and sew- 
age works employees, to which em- 
ployee and municipality contribute 
systematically. Mr. Maffitt, who has 
made a most thorough study of po- 
tential methods for A.W.W.A., may 
be prevailed upon to assist Water 
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Departments with concrete sugges- 
tions leading to an effective and legal 
method. In any event, watch for his 
paper and give it the careful atten- 
tion it deserves.—Ed. ) 


“Progress in Electrical Ground- 
ing Studies” by C. F. Meyerherm, 
President, Albert F. Ganz, Inc., New 
York City. 

Mr. Meyerherm, as Secretary of 
The American Research Committee 
on Grounding (representing A.W. 
W.A.) presented a progress report, 
reviewing what has been learned to 
date concerning electrical grounding 
to water pipes and its deleterious 
effects, if any, since the organization 
of the joint committee in 1936. 

For the reason that complaints 
justifying investigation have been so 
few (about 40 in all being investi- 
gated) and complications arising in 
many cases that were studied, no 
conclusions have been reached to 
date concerning the reputed ill effects 
of A.C. current on the water, the 
piping or meters, which might be 
charged to the safety practice of 
grounding household wiring to water 
pipes. Mr. Meyerherm pointed out 
also that the British committee (In- 
stitute of Civil Engrs.) had made 
little, if any, more progress than 
the American committee —a joint 
committee of A.W.W.A. and the 
Edison Institute. 

Progress made has involved field 
and laboratory studies of other 
phases of the grounding problem in 
addition to the effects on water qual- 
ity and corrosion of piping and me- 
ters. From such studies a better 
understanding of the problem and 
the need for improved grounding 
practice, more than its suppression, 
has resulted. The work has verified 
the fact that 25 to 75% of the aver- 
age residence electric load is carried 
through the ground connection, most 
usually the water pipe. The ground 
clamp and its proper application has 
proved to be a problem needing 
attention from an electrical angle. 
Socalled compound joints in mains 


do not appear to interfere with nor- 


mal current travel. Mains of cement 
asbestos composition do not serve as 
conductors, the current leaving the 
service pipe between the ground con- 
nection and mains of such material. 

Mr. Meyerherm closed by stating 
that the committee had developed 
elaborate equipment for explorational 
study. The greatest existing need 
was for more complaint cases, be- 
lieved to be due to grounding. In 
this direction water works operators 
could be very helpful by reporting 
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To Each The Geo. W. Fuller Award 


(1) Gerald Arnold, Sup’t. Purification, San Francisco; (2) Wm. G. Banks, Div, 

Engr., Water Dep’t., Newark, N. J.; (3) Howard A. Dill, Sup’t., Water Co., Rich- 

mond, Ind. (Director of AW.W.A.); (4) Leon A. Smith, Sup’t. Water Dep't. 

Madison, Wisc.; (5) Willard Lawrence, Commissioner of Water, (a career appoint. 

ment), Cleveland, Ohio; (6) Wendall R. LaDue, Sup’t., Water Dep’t., Akron, Ohio 
(Director of AW.W.A.) 


such cases, and especially so in mak- 
ing a cooperative study in the field. 


(After hearing this report, cover- 
ing a three year period, and the 
pleas by the committee for more 
complaints to study, one might logi- 
cally question how serious ground- 
ing to water pipes really is. When 
it becomes necessary to “beat the 
bushes” for more complaints of 
troubles, believed to be caused by 
grounding of house wiring systems, 
the question is even more justified. 
—Ed.) 


“Joint Administration and Col- 
lection of Water and Sewer Ac- 
counts” by Chairman Frank O. 
Wallene, Director of Utilities, 
Cleveland, Ohio. 

This committee, established dur- 
ing the year, rendered its first re- 
port which indicated that it has in 
a short time made noteworthy ac- 
tive progress. This committee is in 
the process of gathering sewer serv- 
ice rate schedules and detailed 
methods of collecting sewer charges 
from representative cities in which 
billing and _ collection of such 
charges is handled by the water de- 
partment. Equally important, the 
experiences and opinions of those 
in charge of sewer rent collections 
are being studied. 


So far the survey has indicated 
relatively smooth working of the 
scheme of placing the charge for 
sewer rent on the water bill, pro- 
vided that sufficient advance notice 
of the new method has been given 
the user. The importance of an edu- 
cational campaign in advance of 
the change was, however, empha- 
sized by the majority of the man- 
agers submitting information. It was 
pointed out that the new method 
places a goodly part of the sewerage 
charge on the water user rather 
than the owner of the property, but 
had created no complaints of note 
by the water users. Since the use of 
accounting and addressing machines 
appears now to be quite general for 
all sizes of water departments, the 
added cost of operating, billing and 
collection of sewer charges added 
relatively little cost to the depart- 
ment, and has required little if any 
additional budget allowance. The 
prevailing practice is that of show- 
ing as separate items (on a single 
bill) the water and sewer charges. 
Delinquent accounts have been rela- 
tively small—possibly because both 
charges must be paid simultaneously. 

In respect to what part of the 
financing sewer service charges cov- 
ered, it was interesting that a num- 
ber of cities have rates which cover 





More Who Received the Fuller Award 
(1) A. P. Black, Professor of Chemistry, Univ. of Florida; (2) E. P. Stewart, Div. 
Engr., Water Dep’t. of Syracuse, N. Y.; (3) F. W. E. Weisse, Sup’t. of Meters, Cen. 
Power & Light Corp., Corpus Christi, Tex.; (4) Jas. W. Armstrong, Filtration 
Engineer (retired), Baltimore, Md.; (5) Dana E. Kepner, President, Dana E. Kepner 
Co., Denver, Colo. (long Secretary of the Rocky Mtn. Section) ; (6) John W. Baylis, 
Chief Chemist, Dep’t of Public Works, Chicago (Associate Editor “Water Works & 
Sewerage’—has more medals than a dog has fleas); (7) Edw. C. Trax, Sup’t. 
Filtration, McKeesport, Pa. 


*Others (not pictured) to receive the Fuller Award were: A. M. Bowman (Suf’t. 
Elmira, Ont.); Hal F. Smith (Commercial Sup’t. Detroit); John W. Pray (Sup’t. 
Fort Dodge, Ia.); Fred. E. Brandis (Sup’t. Chinook, Mont.); Alex Lindsay (Sup’t. 

Spokane, Wash.) ; A. A. Passolt (Sup’t. Newnan, Ga.). 
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From North, South and West They Came 








(1) F. H. Brune of Chicago (Rensselaer. Valve Co.) and Geo. F. Hughes, (Gen’l. Mgr. Denver's Water Bd.); (2) From Mon- 
treal, Canada—M. A. Gatoury (Chemist, Ministry of Health) and Theo. LaFreniere (Chief Engr. Quebec Dep't. of Health); (3) 


One of the tables during “An Evening in Monte Carlo” ; 


(5) From Waco, Tex—Director, George Rohan (Sup’t. of Water) 


with Mrs. Rohan and his long time Water Board Chairman, Dr. S. P. Spencer; (6) D. D. Gross, Chief Engr. of Denver's water 
Board and R. J. Smith, Mgr. of Utilities, Perth, Ontario (Canadian Section’s oldest living member, joined up in 1911.) 


capital charges in addition to costs 
of maintenance and_ operation. 
Charges to users outside of the city 
limits, or to adjacent communities, 
run as high as double the city resi- 
dent charges. The preferred base for 
charges continues to be metered 
water consumption, with a minimum 
charge. 

The chairman set forth some ex- 
periences in setting up a Sewer 
Rental Plan in Cleveland, where 
$20,000,000 has recently been spent 
for new treatment works and where 
a 33 member elected council, of al- 
most as many nationalities, had to 
be sold on the plan. Being com- 
pletely metered, a charge of 60 cents 
for 1,000 cu. ft. of water consumed 
has been set as the sewer charge, 
with out-of-city users paying 75 cts. 
per 1,000. It is estimated that the 
average charge in Cleveland will 
amount to $1.25 per month. Only 
the costs of operation will come from 
users, whereas capital charges will 
come from the general tax, as pre- 
viously. The service charge appears 
as a separate item on each bill. Mr. 
Wallene said that the toughest part 
of the job was to get the elected 
council to vote the ordinance and 
he could well appreciate the advice 
from those experienced, concerning 
the value of educational publicity 
preparatory to putting through a 
sewer rental plan. An interesting 
observation was that water consump- 
tion in Cleveland had dropped rather 
noticably since the plan went into 
effect. Objections to paying for 
water used for lawn sprinkling has 
been taken care of by the allowed 
consumption for the minimum 
charge. 


J. Arthur Jensen added that in 
the rental plan for Minneapolis this 
objection had been eliminated by 
publicizing the fact that the winter 
quarter consumption was being used 
as the basis for setting up sewer 
service rates. 

“Meter Specifications’? — by 
Chairman S. F. Newkirk, Jr., Engr. 
and Supt. of Water, Elizabeth, N. J. 

his new committee, also less 


than one year old, was established 
as the outgrowth of a voiced need 
for improved specifications covering 
service meters from % to 6 in. size. 
This committee and a committee 
established for the same purpose in 
the New England Water Works 
Association have been functioning 
in cooperation and with the assist- 
ance of a committee of manufac- 
turers’ representatives named by the 
Water Meter Institute. 


Under its live-wire chairman, al- 
ready a tentative draft of specifi- 
cations has been set up and these 
were reviewed in open session by 
Mr. Newkirk for the purpose of 
hearing objections and suggestions 
by members. The committee is also 
considering the production of a 
“Manual on Meter Repair and Test- 
ing” in addition to its work on spe- 
cifications. Judging from general 
opinion, such a manual seemed to 
be highly desirable and was recom- 
mended. 


The following specifications in the 
tentative draft were submitted for 
open discussion. 


Accuracy 


Minimum flow test must show 
95% accuracy, as against 90% in 
the old specification, and 98% to 
101%% for normal flow. 


W. V. Weir (St. Louis County 
Water Co.) explained that the 3% 
range in accuracy was admittedly a 
compromise, on grounds of practica- 
bility rather than what may be de- 
sired. He thought, however, that the 
minimum flow recorded should be 
less than the % g.p.m., even at some 
sacrifice of accuracy, to secure the 
desirable higher sensitivity. 


It was then pointed out that rul- 
ings of State Commissions, as to 
meter accuracy, would henceforth 
probably apply in a greater: degree 
to municipal plants—18 states al- 
ready having such requirements. (In 
New York, for instance, the normal 
flow test must show 98 to 101% 
accuracy.) 
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C. D. Moon, Mgr., New Jersey 
Water Co., Haddon Heights, N. J., 
reported that his company’s require- 
ments for repaired meters were 95% 
on minimum and 98 to 101% on 
normal flows. 


W. C. Hawley, Mgr., Penna. 
Water Co., Wilkinsburg, Pa., stated 
that the Commission requirement 
called for a refund to customers 
whose meters upon test were found 
registering more than 100%. He ob- 
jected to allowing any over-registra- 
tion by new meters on this score. 


In Connecticut it appears that no 
adjustment is required unless the 
meter is over-registering more than 
4%, according to H. W. Griswold 
ot Hartford. He raised the question 
of a desired specification as to noisi- 
ness of meters before passing a pre- 
scribed volume. 


Pressure Losses 


The tentative specification calls 
for maximum pressure losses, at full 
flow, of 15 lbs. for small and 20 
lbs. for large meters. (The old figure 
was 25 Ibs. for all meters.) 


In the discussion it was pointed 
out that many buyers require much 
less than the 15 lbs. loss now sug- 
gested and that meters showing only 
a 6 lb. loss were available. How- 
ever, the committee might retain the 
15 and 20 Ib. figures and watch de- 
velopments, looking toward another 
reduction later. 


Materials and Workmanship 


The tentative draft contains items 
on bronze and hard rubber. The 
question raised was—How important 
is it to cover such materials in 
detail ? 


The opinions voiced were that at 
least some sort -of specification as 
tc minimum quality seemed desir- 
able. 


[Although this reporting may not 
do justice to the progress made, it 
was apparent that the Meter Spe- 
cifications Committee has gotten off 
to a splendid start. Wisely, the mem- 
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(1) Sheppard T. Powell, Cons. Chem. Engr. (Baltimore, Md.) and Mrs. Sheppard; (2) On the Board Walk (sorry we failed to 






get the ladies’ names though); (3) “One Man’s Family’—John B. Harrington, Ch. Engr., W. Va. Dept. of Health (Charleston, 
W. Va.) and daughters Edith, and “Jo and Jac,” enroute to the World’s Fair; (4) A glimpse of the gambling room during “4 


Night in Monte Carlo” ; 






bers prefer to take steps safely and 
sanely in the attainment of the true 
ends sought.—Ed. | 

“Developing Distribution Sys- 
tem Records”’—by Chairman W. 
V. Weir, Supt., St. Louis County 
Water Co., University City, Mo. 

In a most impressive report Chair- 
man Weir, with lantern slides, ex- 
hibited specimen distribution record 
maps which his committee is per- 
fecting as A.W.W.A. Standard Rec- 
ord Maps. These comprised Com- 
prehensive Maps (scale 400 to 600 
ft. to the inch); Sectional Maps; 
Intersection Maps; and, specimen 
Valve Record Cards; Hydrant Rec- 
ord Cards and Consumer’s Service 
Cards. 





Suggested symbols employed to 
indicate type of valves, hydrants, fit- 
tings, etc., were as nearly as feasible 
as those of the Board of Fire Un- 
derwriters, plus additions. Intersec- 
tion Maps (10 x 14 inches), intended 
for carrying copies on all trucks, 
revealed complete information as to 
exact location of valves by reference 
points, and even the direction and 
number of turns of each unit from 
open to closed. 


The valve, hydrant and service 
record cards were 5 x 8 inches and 
replete with spaces for current in- 
formation and history. 


Two members suggested that the 
Sectional Maps also show locations 
of known cross-connecticns and 
‘other hazard points in the system. 


C. H. Lamb, Valuation Engi- 
neer, Jamaica Water Co., Jamaica, 
L. I., said he could commend the 
map scheme suggested by Mr. Weir, 
because his company in several re- 
spects had been employing almost 
the identical scheme for some time. 


“Distribution Safety’—by Wm. 
E. Stanley, Prof. of Sanitary Engi- 
neering, Cornell University, Ithaca, 
N. Y 

Professor Stanley, who heads the 
new Committee on Water Distribu- 
tion Safety, outlined a proposed plan 
for evolving an A.W.W.A. Safety 
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Code for Water Distribution, after 
first reviewing the record cf 470 
water borne outbreaks in which 54 
(11.5%,) had been due to failures 
on the distribution system. In this 
proposed work 12 topics, from res- 
ervoir to consumers’ taps, have been 
set up for study and evaluation in 
the preliminary outline presented. 
The general idea of the presentation 
of the outline is to indicate the pro- 
posed activities of the committee, 
looking to prevention of conflict or 
overlap with other committee work 
in the association. The formidable 
outline is far too extensive to re- 
view in this report. 


“Service Line Materials” — by 
Chairman Walter A. Peirce, Supt. 
of Water, Racine, Wisc. 


In his brief progress report Chair- 
man Peirce stated that only dimen- 
sional tables and recommended sizes 
for service lines had been set up to 
date. Concerning materials for serv- 
ice pipes, his committee planned to 
work with the new Committee on 
Distribution Safety. Mr. Peirce said 
that there was need for new specifi- 
cations covering the relationship of 
wall thickness of lead pipe to pres- 
sures; and the quality of linings of 
cement lined pipes. Also, that the 
dependability of zinc coatings on gal- 
vanized pipes needed more study. 


Technical Papers 


“Applicability of Various Ma- 
terials for Service Lines”—by E. 
Sherman Chase, Metcalf & Eddy, 
Engrs., Boston, Mass. 


Following the committee report 
on Service Line Materials, Mr. 
Chase presented a brief discussion 
in which he pointed out that there 
was no such thing as a universally 


satisfactory material for service 
pipes. In connection with hard 
waters all materials were about 


equal. For soft surface waters, cop- 
per tubing or red-brass pipe seemed 
best. For ground waters, high in 
carbon - dioxide, lead should be 
avoided and copper would also be 
attacked. For such waters not given 


(5) In a rolling chair—“Dick” Ford, Ford Meter Box Co. (Hannonfield, N. J.), D. McG Williams, Supt. 
of Distribution (Durham, N.C.) and Mrs. W. 





some corrective treatment cement- 
lined pipe seemed best, based on 
experience. Considering the weakness 
in all service pipe materials, in one 
or another direction, Mr. Chase sug- 
gested the need for a universal ma- 
terial. In this direction he cited the 
possibilities of one or another of the 
new plastics or synthetic resins. 


From this point Mr. Chase re- 
viewed the history behind the recent 
important decision of the Supreme 
Court of Massachusetts in which the 
Town of North Attleboro, Mass., 
was held responsible for cases of 
lead poisoning of consumers sup- 
plied water through lead service 
lines. Also, an English case of the 
same nature was reviewed. 


The important aspect of these two 
cases, which sets a precedent in re- 
sponsibility of water departments for 
consumer safety, is that the Courts 
are holding the purveyor responsible 
for quality of water beyond the curb 
line, and through to the consumers’ 
taps. In this instance the water was 
aggressive to lead. It could have 
been treated, by known methods, so 
as to correct such aggressivity. It 
was neglect in the latter direction, 
in both the British and the American 
cases, that caused the Courts to hold 
the purveyors responsible for water 
quality, even after its delivery on to 
the consumers’ premises. (For de- 
tails concerning these important prec- 
edent establishing cases, see Mr. 
Chase’s article in Water Works & 
SEWERAGE for April, 1939—p. 154.) 


“Water Quality Complaints and 
Their Interpretation” by W. C. 
Lawrence, Commissioner of Water, 
Cleveland, Ohio. 


Mr. Lawrence, until recently Su- 
perintendent of Filtration at Cleve- 
land, presented an illuminating re- 
view of water quality complaints, 
their origin and methods of correc- 
tion, in the Cleveland system during 
the past 2 years. Of the 587 com- 
plaints received, 489 had been caused 
by troubles commonly experienced 
on dead-ends—i.e., almost entirely 
due to rusty or dirty water. Fifty- 
four (54) complaints had been due 
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to leaks; only 30 of the 587 were 
caused by taste or odor ; and 13 were 
cases of dysentery. In all instances 
water samples were taken for ex- 
amination. Those from services on 
dead-ends indicated corrosion to 
have been principally responsible,— 
with iron running to above 1 ppm. 
and dissolved oxygen down to 0.7% 
saturation. These conditions are 
taken care of in a dead-end flushing 
program, prosecuted by the Waste 
Detection Division, which answers 
90% or better of all complaints re- 
ceived. Concerning the 30 taste and 
odor complaints (only 5% of the 
total complaints) it was of interest 
that the trouble rarely came from 
stagnation areas. In most cases the 
first water drawn after remaining 
over-night in the warm house pipes, 
thereby releasing gases, was respon- 
sible. The difficulty was overcome 
by suggesting that the water be bled 
to waste a few minutes each morn- 
ing before using it. 

Mr. Lawrence then told of spo- 
radic algae troubles, which came 
with wind changes to cause tem- 
porary taste troubles when the raw 
water of threshold-odor values of 
17 to 35. Since 1930 chlorine-am- 
monia treatment has been effectively 
employed, and for the past year 
powdered carbon has been continu- 
ously added to the raw water. The 
practice has been effective in main- 
taining a better conditioned plant, 
and a barrier against sporadic tastes 
getting through when such appear 
without warning. With the ammonia- 
chlorine treatment residual chlorine 
is maintained throughout the system 
—dead ends excepted. 


“The Wholesale Cost of Water” 
—by Charles H. Capen, Engineer, 
North Jersey Distr. Water Supply 
Commission, Newark, N. J. 


In a splendidly prepared paper 
Mr. Capen reviewed the trends in 
the wholesale cost of water, which 
he defined as the actual cost per 
million gallons up to the point where 
bulk transmission ends and general 
distribution begins. Taking the Pe- 
quannock supply of Newark, N. J.. 
as an illustration, Mr. Capen pictured 
by graph the chronological changes 
in the wholesale cost of water from 
this source during its 45 year his- 
tory. Such had risen from $45.00 
per mg. in 1894 to $90.00 in 1933 
(because of a new bond issue) and 
with increasing consumption, had 
since receded to $83.00 in 1939. Then 
the Wanaque supply, constructed 
and administered by the North Jer- 
sey District Water Supply Commis- 
sion for 8 participating municipali- 
ties, was taken as another illustra- 
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Directors 


Chester Truman, Sup’t., Colorado Springs, 

Colo.; Wm. A. McCaffrey, Sup’t., Oswego, 

N. Y.; Wallace Morehouse, Sup’t., Day- 
ton, Ohio 


tion of swings in wholesale cost of 
water. At the present time, with the 
supply developed for a yield of 100 
mgd. and operating at about 70% 
of rated capacity, the average whole- 
sale cost of Wanaque water is $75.00 
per mg. for debit service and $10.00 
for operating costs—a total of $85.00 
in 1939. When use of the system 
reaches full capacity the debit serv- 
ice will average $54.00 per mg. 
and the total wholesale cost will be 
only $62.00 per million. 








A Jersey Team 
Sam F. Newkirk, Jr., Sup’t. Water, Eliza- 
beth (First Chairman N. J. Section; Chm’n. 
Meter Specs.; Director); J. Arthur Carr, 
Sup’t. Water, Ridgewood (N. J. Section 
Chairman headed Convention Host Com- 
mittee) 


Mr. Capen then exhibited in tabu- 
lated form the comparative whole- 
sale costs ascertained for 59 Ameri- 
can cities with populations above 
100,000. Such costs for impounded 
water varies from $19.00 minimum 
at Baltimore, Md., to $224.00 at San 
Diego, Calif., with $167.00 at San 
Francisco as the second highest. 
Amongst the deep well supplies Spo- 
kane, Wash., at $11.00 per mg., 
boasts the low and the highest re- 
ported is that of Houston, Texas, at 
$105.00 per mg. Illustrative of the 
effect of variations in construction 
costs in arriving at wholesale costs, 
Mr. Capen cited the New York sup- 
plies. The Catskill system, com- 
pleted in 1917, at full usage revealed 
a cost of $60.00 per million, whereas 
the new Delaware supply would cost 
at least $100 per million, due chiefly 
to increased construction costs. 
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From data collected over the coun- 
try at large $70.00 per million is the 
indicated average wholesale: cost of 
water in the United States. 


“Service Life of Water Mains— 
Indicated by 75 Year Records”— 
by Reeves Newsom and E. H. Ald- 
rich, Engineer - Consultants, New 
York City. 


In a highly interesting paper Mr. 
Newsom reviewed 75 years of re- 
markably complete records of con- 
dition of pipe lines in the City of 
Springfield, Mass. Such records 
caused the authors to conclude from 
analytical studies that the life as- 
sumed for cast-iron pipes must be 
revised upwards. These studies also 
caused the authors to raise the ques- 
tion as to the fairness of prevailing 
depreciation rates allowed on cast- 
iron mains in valuation cases and 
rate making. Further, is not the pre- 
vailing sinking fund rates for retire- 
ment of debt too great on cast-iron 
mains ? 


Without the study and analysis 
graphs before the reader it is difficult 
to picture the basis for the above 
conclusions by Messrs. Newsom and 
Aldrich. The continuous records of 
pipe condition in Springfield, how- 
ever, were of sufficient dependability 
during the span of 75 years as to 
make their deductions permissible 
and tenable. Some indication of the 
present condition of the oldest pipes 
in the system could be, in part, had 
by the fact that in the 1938 Report 
of the National Board of Fire Un- 
derwriters there was not a single 
recommendation of needed further 
improvement to the Springfield sys- 
tem—probably without precedent for 
a system of such age. 


In summary, 69 years of records 
indicated the following average re- 
tirement rates for the several sizes 
of pipes: 


COC | 1.54% 
SS ciicnsiensieinl 0.23% 
_, ae 0.154% 
GG neGiscinnsetescntical 0.121% 


This, the authors translated into the 
following life expectancy for useful 
values : 


ee 100 to 150 years 
D kine 160 to 170 years 
Venere More than 170 years 


(and above)...More than 170 years 


“Inspection Methods for Deter- 
mining Pipe Condition”—by K. H. 
Logan, Chief, Underground Corro- 
sion Section, Bureau of Standards, 
Washington, D. C. and E. A. Koenig, 
Engr., Magnolia Pipe Line Co., 
Washington, D. C. 









































































258 


The authors reported on results to 
date of continuing studies of soil 
corrosion rates on long pipe lines. 
Many graphs were presented to re- 
veal the dependability of various 
methods and schedules of inspection, 
involving counting of pits and tak- 
ing records of the deepest. From 
such studies, it was stressed that the 
condition of pipe lines cannot be 
safely predicted by extending pitting 
rate curves (probability graphs) be- 
cause pitting slows perceptibly with 
increasing age. Even on paralleled 
lines the pitting rates proved to dif- 
fer. The simplest method of inspec- 
tion appeared to be that of measur- 
ing the deepest pits in 4 ft. stretches 
at equally spaced intervals. Deter- 
mining the “hot-spots” from a soil 
corrosivity survey was advocated, 
with closer watch within such areas, 
and one inspection per mile (4 ft. 
sections) for the balance of the line 
would appear to reveal a reasonably 
dependable picture of the condition 
of the line. 


E. T. Killam, Consulting Engi- 
neer, New York City, in discussion 
of the two above papers pointed out 
that it was evident from the Spring- 
field studies, and other data, that the 
usual 30 year bond issues to finance 
cast-iron pipe installations were 
shorter than justified. Also that the 
data proved the doubtful value of 
4 in. cast-iron mains, considering 
that the record for 6 in. size is so 
much more favorable. 


From Mr. Logan’s valuable con- 
tribution it was gratifying to know 
that pipe line inspection at 1 mile 
intervals was satisfactory as inspec- 
tions at 20 ft. intervals, thereby re- 
ducing detailed inspection work sub- 
stantially. 


Water Hammer and 
Control Methods 


The better part of one session was 
devoted to surge problems, water- 


hammer and methods and devices 
for its control. 
“Methods for Determining 


Water Hammer Pressures” by F. 
M. Dawson, Dean of Engineering, 
and A. A. Kalinski, Research Engi- 
neer, University of Iowa, Iowa City, 
Ta. 

Presenting the introductory part 
of the paper Dean Dawson discussed 
the fundamentals of water-hammer 
and schemes of measuring the ex- 
treme pressures produced by surges 
in pipe lines during studies of the 
phenomena at the University of 
Iowa. Interesting was his comment 
that water, considered to be non- 
compressible, still was 100 times as 
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Walter A. Spencer, Sup’t., Merchantville 
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Sup’ts.); “Al’ P. Kuranz, Sup’t. Wauke- 

sha (New Chairman of Plant Manage- 
ment Div.) 


compressible as steel and, therefore, 
the term applied to water was rela- 
tive rather than absolute. He likened 
pipe line surge to the action of a 
long coil-spring when elongated and 
suddenly released, again elongated 
and the process repeated—something 
of a recoil action. Actually in water- 
hammer some expansion of the pipe 
results and at points, traversed by 
the pressure wave, actually a partial 
vacuum and negative pressure is pro- 
duced. In explaining the methods 











Programmers 
A. E. Gorman, Engr. Water Purif., Chi- 


cago; C. F. Meyerherm, Engr., A. F. 
Gantz, Inc., N. Y. City (Chairman, Com- 
mittee on Electrolysis & Grounding) ; J. P. 
Schwada, City Engr., Milwaukee (knows 
the importance of Budget Planning). 


employed for measuring the waves 
of extreme pressures a spring type 
indicator, such as used in securing 
pressures in Diesel engine cylinders, 
was inserted in the pipe side. 


Mr. Kalinski took over at this 
point to discuss the basic formulae 
for pressure heads developed in 
water-hammer produced by instant 
valve closure and, also, modified 
formulae for slower closings. The 
graphical method of plotting surge 
pressures, and their duration, was 
illustrated and recommended as the 
simplest method to employ—con- 
siderably simpler than the arithmeti- 
cal integration procedure. In prac- 
tice, minimizing surge in pump dis- 
charge lines involved a very rapid 
initial closure of the control valve 
and thereafter a gradual final clos- 
ure. The ideal lapse of time in the 
final closure was a matter to be 
determined for individual cases. 
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Concerning the use of air-cham. 
bers in hammer suppression on smal] 
lines, such units should be located as 
near as permisible to the pump or 
closing gate, the correct size of the 
chamber being subject to determina- 
tion by formula. (In the paper the 
formula and method of plottin 
chamber volume is presented. An 
example cited involved reduction of 
a 1,200-ft. hammer on a 2-inch line 
to a 237-ft. pressure surge with an 
air chamber of % cu. ft.* capacity.) 
An air chamber of ample size and 
proper location will reduce the maxi- 
mum surge head to twice the normal 
at the time of valve closure. 


“Water Hammer Studies on 
Long Pipe Lines” by Lawrence E, 
Goit, Engr. of Distribution, Con- 
struction and Operation, Bureau of 
Water, Los Angeles, Calif. 


Mr. Goit explained that his paper 
was in reality a progress report on 
studies underway on long pipe lines 
of large diameter in the Los Angeles 
system. Ideally suited for the studies, 
one line was 20 miles long allowing 
for an excellent study of velocity 
effects, types of valves and methods 
of closure for best results. Valves 
studied were gate, globe and cone 
types of 12 to 20-inch sizes. Involved 
in the tests was $6,000 worth of 
portable equipment such as electric 
clock controlled pressure recorders 
and valve closing recording instru- 
ments. (All clocks were kept set on 
radio time.) From some 84 valve 
closure tests, against pressures of : 
150 to 750 lbs., the following had 
been learned in the way of practical 
pointers in valve operations. Of the 
globe, gate and rotary plug valves 
the nearest approach to the ideal 
straight line velocity drop curve on 
closing was had with the rotary 
valve. The ideal time of cone closure 
proved to be 50% closure in first 29 
seconds and the completing 50% 
closure in the next 47 seconds—/6 
seconds total time. For globe valves 
50% closure in first 30 seconds and 
the balance in 60 seconds—90 sec- 
onds total. For gate valves—(the 
least safe of the trree in precluding 
hammer)—a very rapid closure in 
the first step, followed by an ex- 
tremely gradual second step in clos- 
ure, proved nearest to ideal; for 
instance, 80% closure in the first 10 
seconds and the completing 20% 
closure during the next 80 seconds— 
total time 90 seconds. The last com- 
pared with 10 seconds for the initial 
50% closure of the rotary valve and 
80 seconds for the completing 50% 
closure, to produce the same velocity 
drop curves. 
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(1) C. W. Wright, Pres., Badger Meter Co., Milwaukee; (2) J. L. Greenlee, Ass’t. Sup’t., Charlotte, N. C.; (3) Chas. L. 

Fox, Asst. Sup’t., Penna. Water Co., Wilkinsburg, Pa.; (4) A. Plamondon, Cons. Engr., Montreal, Quebec; (5) John B. 

Dean, Commissioner of Water, St. Louis, Mo.; (6) Ed. H. Thwaits, Cons, Engr., Youngstown Sheet & Tube Co.; (7) 
Loran D. Gayton, City Engr., Chicago; (8) “Bob” (R. B.) Simms, Sup’t., Spartanburg, S. C. 


These tests disclosed the greater 
latitude of the rotary valve in making 
safe closures and the globe type 
next; also the possibilities of design 
advances in reducing permissible 
closure time of automatic cone-type 
valves. 

“Water Hammer Control by 
Proper Valve Installation”—by E. 
C. Brisbane, Chicf Engr. and Man- 
ager, Valve Division, S. Morgan 
Smith Co., York, Pa. 

Mr. Brisbane’s paper (read by 
Dana E. Kepner) discussed the loca- 
tion of automatic valves for pre- 
venting water loss in case of supply 
line break, surge relief, and surge 
suppression. On mains above 16 inch 
size, for relief valves a battery of 
small valves was to be recommended 
as more positive insurance and pro- 
ducing less water loss. The distinc- 
tive characteristics of the rotary type 
valve were outlined, and the study 
and work of the author’s firm in de- 
veloping improved rotary valves was 
briefly reviewed. 

S. Logan Kerr, Chairman of the 
Water Hammer Committee of A.S. 
M.E., rose to compliment Mr. Goit 
and Professor Dawson on their con- 
tributions. The courage required in 
Mr. Goit’s field studies, which had 
revealed such valuable information, 
deserved especial note. 


Well Pumps and Pumping 


A period devoted to well pumps 
and pumping started with the paper 
—“Vertical Pump Applications”— 
by Jule H. Coffey, Vice President, 
Pomona Pump Co., Pomona, Calif. 

Mr. Coffey reviewed the latest de- 
velopments and: applications of deep- 
well turbine pumps and low lift 
“mix-flow” or screw propeller pumps 
for drainage, irrigation and sewage. 
He emphasized recent applications 
of the turbine bowls above ground, 
and as booster units, and showed 
performance curves for such. He 
described the cone design (semi- 
open) impeller designed for the pur- 
pose of keeping sand away from the 
veins and elimination of efficiency 


losing wearing rings. Pictured, were 
the very large 10 m.g.d. turbine 
units at Spokane, Wash., driven by 
900 H.P. motors, also the raw 
water turbines pumping Savannah 
River water at the Augusta, Ga., 
filter plant—the motors being located 
above flood levels. Several repre- 
sentative pictures were shown of 
low-head screw propeller type pumps, 
one being that lifting crude sewage 
at Dallas, Texas, and driven by a 
Worthington gas-engine. 


Specifications for Deep Well 
Pumps—A Round Table 


To give voice to several members 
requesting opportunity to openly dis- 
cuss the need for standard specifica- 
tions covering well construction and 
deep well pumping equipment, a 
“Round Table” on this topic consti- 
tuted a part of the program. 


The discussion was introduced by 
James C. Harding, Consulting Engi- 
neer, New York City, and J. Arthur 
Carr, Supt. of Water, Ridgewood, 


aN. 


Mr. Harding, after reviewing the 
importance of ground water supplies 
in America—(two-thirds of all sup- 
plies being so derived), pointed to 
the lack of anything in the way of 
standard specifications to guide in- 
experienced engineers and managers 
in contracting for wells and pumping 
equipment. On the whole too great 
a reliance on the well driller and 
contractor had been a necessity. Re- 
ferring to the rules of the Wis- 
consin Dept. of Health and the Wis- 
consin Well Drillers’ Association, 
Mr. Harding felt that A.W.W.A. 
was the proper authority to produce 
“Standard Well Specifications” for 
the guidance of consultants and pur- 
veyors. 


Mr. Carr in discussing the lack of 
standard specifications to adequately 
guide purchasers of pumping equip- 
ment, felt that such a guide would 
circumvent controversy, and produce 
more equitable competition amongst 
pump manufacturers and sales or- 
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ganizations. In citing his own experi- 
ences in attempting to draw equitable 
specifications, he had felt the need 
of at least a “guide” in drafting well 
and pump specifications when call- 
ing for bids. Mr. Carr suggested— 
(1) Information necessary for the 
bidder, such as well characteristics, 
pump performance requirements, 
etc.; (2) Requirement of bidders’ 
construction data; (3) Statement as 
to method and duration of efficiency 
test; (4) Requirement covering de- 
gree of sustained efficiency. 


Fred S. Jones, representing Ster- 
ling Pumps, Inc., invited to speak 
for the manufacturers, mentioned 
the unfair practice now existing of 
getting specifications written so as 
to exclude all but one or possibly 
two makes of pumps. He pointed out 
that well and pump should really be 
considered as one unit and specifica- 
tions should take into account the 
proper development of safe yields 
and draw down limits, as well as 
pump performances. In his opinion, 
manufacturers should and would 
welcome specifications which would 
eliminate unfair competition — in 
protecting the buyer. 

S. A. Canariis, Engr., Pomona 
Pump Co., and a former operating 
engineer, saw a danger in any at- 
tempt to draft specifications of a 
minimum type. This would make for 
lowering of quality in many cases, 
in order to meet competition from 
the least quality producers. When it 
came to materials and pump pattern 
innovations the manufacturer should 
be allowed to exert his own judg- 
ment of needs, and bid accordingly. 

A. W. Ross, Vice-President, Layne 
Co. of New York, felt that certain 
phases of well construction, equip- 
ment quality and puinp performance 
could be covered in a skeleton type 
standard specification of the “or- 
better” type, to preclude the neces- 
sity of accepting “minimums” in the 
bidding. 

A. G. Fiedler, Engr., U. S. Geo- 
logical Survey, warned that because 
of geological differences in water 
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More in Attendance 











(1) “Bob” Mowry, Distr. Mgr., W. & T. Co., Phila. Pa.; (everybody likes a guy who smiles that way); (2) John 
Keuster, Sup’t. Menasha, Wisc.; (3) Frank L. Hill, Western Instrument Co., Evanston, Ill.; (4) Chester A. Smith, Burns 


& McDonnell, Engrs., Kansas City, Mo.; (5) H. F. Blomquist, Sup’t., Cedar Rapids, Ia.; (6) Geo. R. Lewers, Engr. 


, 


Underpinning & Foundation Co., N. Y. City; (7) H. C. Erwin, Atlanta Mgr. Hersey Meter Co.; (8) “Tom” (N. T.) 


bearing strata the drafting of stand- 
ard specifications for the country at 
large would be difficult, if not im- 
practicable. 

Prof. F. M. Dawson, University 
of Iowa, having had a hand in the 
Wisconsin Well Drilling Specifica- 
tions, said that tolerances could be 
covered in a guide type of specifica- 
tion, as well as the essentials in the 
way of information to be supplied 
bidders, and requirements as to well 
testing procedures. He thought that 
much could be done in this way to 
help the small operator. 


A. P. Kuranz, Supt. Water Dept., 
Waukesha, Wis., said he had three 
times used the scheme of requiring 
manufacturers to answer the 32 
pertinent questions drawn up by The 
Hydraulic Institute, plus the re- 
quirement of 72 hours testing. He 
had found the scheme very effective 
in contracting for pumping equip- 
ment. 

[Based on the cross section of 
opinions rendered in the discussion 
the Water Works Practice Commit- 
tee has been petitioned to establish 
a Committee on Specifications for 
Deep Wells and Pumps.—Eb. } 


Property Development and 
Budget Planning 


Two papers dealt with the impor- 
tant topic of budgets for plant oper- 
ation and property development 
planning. 

“Planning the Budget for Mu- 
nicipally Owned Water Works”— 
by J. P. Schwada, City Engineer, 
Milwaukee, Wisc. 

Based on experience as a success- 
ful planner, Mr. Schwada empha- 
sized the importance and value of 
orderly long range planning, looking 
to water works expansion. Planned 
20 years ahead, the program should 
be reviewed at 5-year intervals and 
readjusted not less than every 10th 
year. Important in budget making 
was the determination of a policy— 
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Veatch, Cons. Engr., Kansas City, Mo. 


namely, that of making the water 
utility self-supporting at least. 


On distribution systems, Mr. 
Schwada advocated maintaining a 
sufficient number of recording instru- 
ments to reveal trends and changes, 
particularly a continuing record of 
flows and pressures in order to plan 
system fortifications in advance of 
actual deficiencies, which usually re- 
sulted in embarrassments and high 
cost of hurried improvements. As to 
budget operations, these had best be 
completely separated into “Capital 
Costs and Retirement” and “Opera- 
tion and Maintenance”. When profits 
resulted from water works opera- 
tion, then came the fight against 
pressure to take surplus from the 
Department for transfer to the gen- 
eral fund to reduce taxes. To pre- 
vent such from happening, experi- 
ence had taught that education of 
voters and city officials proves the 
most effective method. When this 
has been accomplished, budgeting 
troubles of water works managers 
come to an end, said Mr. Schwada. 


“Planning Water Works Prop- 
erty Development”—by C. J. Alfke, 
Vice Pres. and Manager, Hacken- 
sack Water Co., Weehawken, N. J. 


Mr. Alfke’s paperw as of the Stop- 
Look-Listen variety, covering an- 
other phase of planning involving 
predictions of demand (consump- 
tion) trends. Since it appears that 
the demand curve due to a growth 
in the per capita use had remained 
flat for some time, and might be ex- 
pected to continue so, it would be 
necessary to consider the probability 
of change in population growth. 
Studying U. S. Census Reports had 
revealed a slowing down since the 
1921-1925 peak in birth rates. Since 
1929 the birth rate has been steadily 
decreasing and, since the longevity 
rate increase cannot offset the birth 
decline, the nation is becoming of 
age and population appears to be 
reaching a stabilization as to num- 
bers and geographic distribution. 


Then, too, there is the matter oj 
population re-distribution to consider 
in the present trends away from the 
cities—likewise the trend of taking 
industrial plants into the smaller 
communities, or establishing new 
communities and factories in loca- 
tions where labor may live cheaper 
and high city taxes are avoided. Mr. 
Alfke after studying reports of the 
Municipal Planning Board and those 
of the National Resources Commit- 
tee said that one could not escape the 
conclusion that U. S. population 
would stabilize around 140 million, 
and most likely would decrease in 
the future; that redistribution of 
population and industry would con- 
tinue. Both would show their effects 
on municipal planning and the future 
of water utilities, be they privately 
or publicly owned. 


Roger Esty, Supt. of Water, Dan- 
vers, Mass., as discussor of Mr. 
Alfke’s paper said that the picture 
painted by Mr. Alfke had existed for 
some time in New England. The 
school load had decreased by about 
20% in recent years, and industries 
had moved West and South, already 
costing the Danvers’ Water Depart- 
ment $12,000 per year revenue loss, 
with more likely to come. 


Mr. Esty then painted another pic- 
ture which may cost the Danvers 
Water Department $30,000 income 
annually because the Finance Board 
and the Town Meeting refused to 
approve a filtration plant for the 
purpose of removing color from the 
Danvers’ supply. Considering the 
fact that Danvers’ part of the P. 
W.A. project would amount to only 
$20,000 it was hard to understand 
the attitude of those responsible for 
voting down a project likely to cost 
the city a loss of revenue sufficient 
to pay for the project in about two 
years. And likely, too, to cause a 
60% increase in water rates if the 
threatening customer decides to con- 
struct an independent water supply 
system. 






















































n- 


ire 


—<s 





AMERICAN WATER WORKS ASSOCIATION 











From South, East and West 





(1) Permutit’s Sales Mgr. D. T. Saunders (N. Y. City) and F. D. West, (Buffalo Office) ; (2) Rensselaer’s new Vice-Pres. Eric 
A. Rutledge (Troy, N. Y.) and D. D. Gross, Denver's Water Engineer; (3) Lee Purcell, Chemist, N. J. Water Supply Distr., 
Wanaque, N. J., and “Friend” (here’s where our memory proves a blank); (4) Dr. Abel Wolman, Johns Hopkins Univ., and 
Theodore Bristol, Pres. and Mgr. Ansonia (Conn.) Water Co.; (5) Edwin E. Gibson, Engr., Water Commission, Charleston, 
S. C., and Bruce Harkness of Tate Pipe Linings, Inc. (Andover, Mass.) who has the job of cement lining Charleston’s small mains 


What Mr. Esty wanted to know is 
how to educate a Finance Board, one 
member of which is on “Town Aid” 
and another is faced with a lien on 
his property for non-payment for 
water used. Further, what to do with 
a hostile newspaper that deliberately 


refuses to print the truth. Third, 


how to plan a budget with a $30,000 
annual revenue loss staring him in 
the face. 

The speaker was criticized by a 
member, who pointed to the one 
thing lacking in Esty’s figuring of 
finances. He had failed to bring 
along any red chalk to use in his 
black-board balance sheet. 


Fire Protection Charges 


“Proper Charges for Private Fire 
Protection”—by D. D. Gross, Chief 
Engr., Board of Water Commis- 
sioners, Denver, Colo. 


Concerning proper charges for 
private fire protection, Mr. Gross 
pointed out that the lack of any de- 
gree of uniformity in respect to 
charging for fire sprinkler service 
had been cause for much discussion 
and dissatisfaction, when industry 
learns that not all cities demand the 
charge and those those which do 
have no semblance of uniformity in 
rates. Mr. Gross also pointed out 
that, like most cities, Denver collects 
only about half what it should from 
congested districts receiving maxi- 
mum fire protection, whereas the less 
protected residential districts pro- 
vide the bulk of the total revenue. 
Even so, periodically the Denver 
Board of Water Commissioners is 
petitioned to remove the sprinkler 
service charge on grounds that no 
larger mains or higher pressures are 
required and no additional expense 
to the Water Department is involved. 
Also it is claimed that the owner of 
a sprinkler system is protecting com- 
munity interests as well as his own, 
thereby performing a public service 
for which he is unexplainably pen- 
alized. 

In total income for public fire pro- 
tection service the Denver Water 
Board collects $104,000 in hydrant 


by the Tate Process. 


rentals at $22.50 per hydrant per 
year; in the form of sprinkler 
ready-to-serve charges — roughly 
$17,000 annually. On a self support- 
ing basis Denver’s $41,000,000 in- 
vestment in the water supply system 
should bring an annual income of 
$260,000 for fire protection, whereas 
the $121,000 collected is short by 
$139,000. Therefore, hydrant rentals 
should be $50.00 per year and sprink- 
ler service also higher. Based on ex- 











“Ace-Supers” 


W. Victor Weir, Sup’t., St. Louis County 
Water Co. (Chairman of Committee on 
Distribution Records) ; Scotland Highland, 
Gen'l Mgr. Water Bd., Clarksburg, W. Va. 
(Probably holds record for consistent con- 
vention attendance) ; Jas. E. Gibson, Engr.- 
Mgr. Water Dep’t., Charleston, S. C. (A 
past-president; believes using proper mate- 
rials sounder than “water doping” for cor- 
rosion control; so he’s cement lining mains 
in situ.) 


perience, it has been shown that it 
cost more to provide and maintain 
sprinkler service than it does in the 
case of fire hydrants. Mr. Gross also 
showed that against the total revenue 
of $16,740 collected annually for 
sprinkler service in Denver, the an- 
nual savings in insurance premiums 
resulting from the sprinkler and 
ready water, amounts to $83,804. 
Denver’s sprinkler service rate for 
a 6-in. connection is only $120 an- 
nually, whereas for a 6-in. connec- 
tion serving water to users the 
service charge is $529.80 anuually. 
The question is, what is a fair 
sprinkler charge? Denver has just 
recently again refused those peti- 
tioning for a reduction of the $120 
charge. In Mr. Gross’ opinion the 
many cities making no charge are 
overlooking a source of justified 
revenue and at the same time are 
embarrassing those cities which are 
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endeavoring to pay operating costs 
by a just and fair charge to all who 
benefit from water and fire service. 


John B. Winder, Supt. of Water, 
Dallas, Texas, in a prepared discus- 
sion, took the view that every legiti- 
mate fire service charge should be 
collected by the water utility and all 
such charges should be placed against 
properties in the form of fire service 
or hydrant rental paid out of the tax 
fund. Charges should properly leave 
out of consideration those extra 
safeguards put in by the property 
owner, so long as no extra cost for 
such is placed on the water utility. 
In his opinion, in this category fell 
sprinkler systems and _ overhead 
tanks. Some minor charge to cover 
bare maintenance and inspection of 
those extra connections would ap- 
pear reasonable and, without much 
question, would prove acceptable to 
the property owner. 


Mr. Winder felt as far more im- 
portant the matter of collecting for 
all water used in public buildings 
and on public properties. The Water 
Department should first be made 
self-supporting by collecting for all 
water distributed and fire protection 
supplied, without the need for pen- 
alizing a property owner providing 
added protection at no real extra 
cost to the city. 


Richard H. Ellis, former water 
works manager and now engineer 
for the Factory Mutual Insurance 
Co. of Boston, rose to defend the 
argument that making extra charges 
for sprinkler service was based on 
illogical reasoning and constituted a 
sort of “soak the rich” practice, 
which in truth was a “soak the bene- 
factor” practice—the benefactor be- 
ing the man who plans to stop fire 
at its source, and double taxation for 
one service is the price he pays. 


W. V. Weir, Supt. St. Louis 
County Water Co., in speaking for 
the private water company, was of 
the opinion that industry should be 
taxed for general fire protection only 
and all of such tax go over to the 
Water Department. 
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Cathodic Protection 
of Tanks 


“Cathodic Protection as Applied 
to Water Tanks” — by W. W. 
Morehouse, Supt. of Water and 
Sewerage, Dayton, Ohio. 

Mr. Morehouse explained cathodic 
protection of pipe lines and tank in- 
teriors as nothing more than “elec- 
trolysis in reverse”. In the case of 
water tanks all that this meant was 
that a continuous but minor flow of 
D.C. current is sent from submerged 
suspended electrodes of _ stainless 
steel through the water and into the 
steel tank shell. In so doing the tank 
surface actually became plated with 
hydrogen and mineral salts removed 
from the water. The latter explained 
the gray or whitish coating which 
had been observed on some tank wall 
surfaces. 

Experience in Dayton consisted of 
application of the process to a 12- 
yr. old tank, 42 ft. in dlameter, which 
after six months exhibited no rust 
spots and instead a grey film as- 
sumed to be calcium carbonate. On 
a second tank the old paint had actu- 
ally been removed by the current 
effect. Mr. Morehouse exhibited 
some metal strips plated with the 
calcium during a convention demon- 
stration by the Electro Rustproofing 
Company of Dayton. 

E. Gephart, Supt. of Water, Mid- 
dletown, Ohio, reported very satis- 
factory experience with the electro- 
rust-prevention process during the 
two years past, at an average cost of 
$2.00 per month for current. The 
question he raised was the possible 
relationship of the process to the 
kind of iron or steel involved. The 
second, was the question of rate of 
water turnover in the tank and its 
possible effect on the process. 


Mr. Morehouse replied that the 
rate of turnover would have no influ- 
ence. As to the metal composition, 
prevalently used, he would think not. 


In reply to question of efficacy of 
the process in soft waters, it seemed 
that the plating process would natu- 
rally be slower and a higher voltage 
required. Concerning the effect of 
rise and fall of water depth, Mr. 
Morehouse replied that the Dayton 
tanks experienced drop of 45 ft. at 
times, the more of such drops the 
longer the time required to clean up 
the rust. From the ice-cake move- 
ment up and down no difficulties had 
been experienced during the winter 
passed. 
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In reply to other questions, E. H. 
Ingle, Genl. Manager, Electro Rust- 
proofing Co., stated the following: 
As to amperage and voltage 4 to 5 
amperes and 10 to 15 volts repre- 
sented the current used on the Day- 
ton tanks, 42 ft. in diameter. As to 
intermittent application, some econo- 
my would result but the practice was 
questionable due to the fact that 
rusting would proceed during the off 
current periods. 


Other Papers of Note 


Preliminary to the outline of 
studies planned by the new Com- 
mittee on Distribution Hazards 
and Safety (Prof. W. E. Stanley— 
Chairman), A. E. Gorman, Engr. 
in Charge of Purification, Chicago, 
presented a splendid review of 
“Potential Health Hazards in the 
Distribution of Water to Consum- 
ers,” which was replete with warn- 
ings and suggested betterments in 
the direction of protecting water 
quality through to the consumers’ 
taps. 











Big End of Committee on Sewer Rentals 
L. G. Lenhardt, Comm. of Works, Detroit; 


F. O. Wallene, Dir. of Utilities, Cleve- 

land; W. F. Tempest, Portland Cement 

Ass’n., Chicago (The latter being Chair- 
man and Secretary, respectively). 


Mr. Gorman stated that the water 
purveyor should know how the water 
supplied customers is used, and 
whether or not on his premises there 
exists potential dangers in the way 
of cross connections with sources of 
pollution or chemical poisons, etc. 
As to the responsibility in the future 
of the water purveyor for water 
quality, even after leaving the pur- 
veyor’s mains, Mr. Gorman stressed 
the importance of the recent decision 
of the Supreme Court of Massachu- 
setts in holding the City of North 
Attleboro responsible for the effects 
of water quality (safety) through to 
the consumers’ taps. (For a review 
of this important case see “Water 
Works & Sewerage” for April, 1939 
—page 154.) 

Listing construction and operating 
hazards on distribution systems, Mr. 





Gorman warned that systems should 
be designed and operated so ag to 
hold to a minimum the possibilit 
of creating partial vacuum in the 
mains due to breaks or extreme 
draughts. To detect possible negative 
heads, recording pressure-vacuum 
gages should be maintained at high 
points on systems ; and, more thought 
should be given to installation of 
twin feeder mains to insure continy- 
ous service and less likelihood of 
back-syphonage through leaks on 
consumers’ connections as the result 
of main shut down. 


Pointing out that reports of in- 
testinal upsets or dysentery fre- 
quently followed consumer com- 
plaints of “dirty water’, Mr. Gor- 
man recommended some residual 
chlorine in every drop of water 
through to the far reaches of the 
system; and, more serious considera- 
tion of potential hazards and _ the 
effects of water quality on con- 
sumers’ piping and plumbing equip- 
ment. This, because it was axiomatic 
that Courts in the future would 
agree with the consumer in his claim 
that he is principally concerned with 
water quality at his tap and not that 
at the curb line. Further, that in the 
future water purveyors will find it 
difficult to dodge the issue of where 
responsibility stops. 

“Basic Principles in the Design 
and Operation of Earth Dams,” 
presented by Wm. P. Creager, Con- 
sulting Hydraulic Engr., of Buffalo, 
N. Y., can not be effectively covered 
in digest style. Seepage tolerances; 
the effect of piping (solution chan- 
nels) through dams, and remedial 
measures; and the protection of 
slopes were discussed. An operating 
routine outlined recommended in- 
stallation of piezometers and watch- 
ing water height readings at various 
points within earth dams to detect 
hidden piping and other internal 
weaknesses. 


Frank A. Barbour (Honorary. 
Member) Consulting Engineer, Bos- 
ton, who had reviewed Mr. Craeger’s 
paper, stated that it covered funda- 

nentals of construction, and for its 
maintenance suggestions it was com- 
mended for careful reading when 
published. It was to be remembered 
that no earth dam could be water 
tight and drainage was now the 
watchword of maintenance, while 
spilway capacities remained the 


most critical factor in design. 
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CHOOSING METERS FOR 


IMPORTANT SERVICES 


A Study of Compound vs. Battery Meters for Producing 
Maximum Income Return 


HE metering of consumers’ 
serie started first as a drive 

to curb inordinate use and waste. 
Later, master-meters were installed 
at the source of supply to reveal the 
total amount of water delivered into 
the system. The difference between 
the quantity of water as registered 
by the master-meter and the sum of 
the registrations of the consumers’ 
meters for the same period always, 
in waterworks gatherings, is referred 
to in capital letters as UNAC- 
COUNTED-FOR WATER, and for 
years and years has been a sour note 
to most waterworks operators. Oc- 
casionally a superintendent reports 
that he can account for essentially 
all the water recorded by his mas- 
ter meter. Others sometimes will 
admit that UNACCOUNTED-FOR 
WATER in his records is 25%, or 
possibly higher. This loss occurs as 
leakage in the distribution system, 
unrecorded legitimate (and _ illegiti- 
mate) use from hydrants, fire serv- 
ices and the like, and loss due to 
under-registration of consumers’ 
meters. 


Reducing Unaccounted for Water 


For locating leakage in the distri- 
bution system piping, the area served 
has been divided into sections, each 
section covered by its own master- 
meter. After the invention and de- 
velopment of the pitometer for 
measuring rates of flow in pipe lines, 
it has been possible to dispense with 
the section meters and to measure 
and locate leakage in the distribution 
system with greater facility and con- 
venience. 


The unrecorded or unknown use 
of water continues to offer a fertile 
field for study and ingenuity. Fire 
lines can be equipped with detector 
meters, or with the so-called Balti- 
more check and by-pass meter, and 
illegitimate use can be controlled by 
rigid inspections, but the cost is apt 
to be out of proportion to the benefit 
obtained. 


By HAROLD W. GRISWOLD 


Deputy Manager—Chief Engr. 
Metropolitan District Water Bureau 
HARTFORD, CONN. 














The Author 


Under-registration of consumers’ 
meters can be controlled to a con- 
siderable degree by proper mainte- 
nance, by frequent tests of the larger 
meters in place, and by proper sizing 
oi meters based on actual measure- 
ments of rates of use in the prem- 
ises served. 

For obtaining rates of flow from 
meters, The Hartford Water Bureau 
has been using for a number of 
years a mechanical rate recorder in- 
vented by our Distribution Engineer, 


Frank S. Brainard, and which he 
put on the market a year or two ago 
under the name of “Meter Master”. 
This instrument has proved highly 
useful in determining the correct 
size of meter for a particular serv- 
ice, and also in investigations of 
customer complaints where rate of 
use or total use of water is a factor. 


Compounds vs. Battery 
Meters 


As an illustration of what can be 
done to check under-registration of 
meters and to select the proper size 
and type of meter for each con- 
sumer, data on three investigations 
recently made in Hartford are sub- 
mitted. Each study was made to 
secure information for answering 
the following questions: 

(1) Is the compound meter on 
this service of the proper size 
for maximum demand, and 
for maximum revenue re- 
turns? 














Fig. 1.—Series Setting of 3-in. Compound and 3 Meter Battery of 134 in. Disc 
Meters—State Office Building Test 
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Fig. 2.—24 Hour Rate-of-Flow Chart 
for Compound Meter in Fig. 1 


(2) Will more or will less water 
be registered through a bat- 
tery of single meters, having 
the same total capacity as 
the compound, than by the 
compound meter now on the 
service ? 

To answer these questions, the 
procedure in each case was to hook 
up a battery of 3 single meters (in 
parallel) and connect the battery in 
series with the compound, (see pic- 
tures), read each meter daily for at 
least a week, and secure records of 
rates for a Saturday and a Sunday 
and for at least one week day by 
connecting to the compound meter 
Brainard’s chart making “Meter- 
Masters”. 

Assuming that five times the week 
day consumption plus Saturday and 
Sunday gives a fair average con- 
sumption for a week, the percentage 
of total use (for the week) at each 
rate was obtainable from the charts. 
Then, by chart plotting this with the 
accuracy of registration curve of the 
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Fig. 4.Compound Meter (3 in.) With Rate Recording “Meter Master” Con- 
nected—Children’s Village Test 


(Battery Meters, not shown, same as in Fig. 1) 


compound, above, and the accuracy 
of registration curve of the battery 
of meters, below, a good picture of 
what is happening can be obtained. 
With such a picture, (see charts) a 
little further study will show causes 
and suggest remedies. 

State Office Bldg. (Case 1) 

A five-story office building, about 
150x360 feet in plan, housing 1,135 
persons was the subject of the first 
test. The water using equipment 
consists of 160 flushometer valves, 
210 faucets, 16 fountains, 4 boilers, 














Fig. 3.—Percent of Total Flow at Various Rates and Accuracy of Registration 
Curves for Compound—and Battery Meters in Fig. 1 ; 
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and several connections for lawn 
sprinklers. The building is supplied 
through a 6-in. service pipe anda 
3-in. compound meter. Six months 
consumption for the premises aver- 
ages 575,000 cu. ft., or 3,160 cu. ft 
per day. 

Fig. 1 shows series setting of the 
3-in. compound meter and battery of 
three 1%4-in. meters. Two meters of 
the battery are equipped with checks 
in the hope that the third meter will 
take most, if not all, of the low 
flows. 

Fig. 2 is the rate-of-flow chart 
from the “Meter-Master” for the 
compound meter for one day. It 
will be noted that the large meter 
does not operate from 11 P. M. to 
7 A. M. 


The maximum rate on the large 
meter is 450 cu. ft. per hour. The 
small meter of the compound oper 
ates continuously, the rates being 
between 14 and 37 cu. ft. per hout 
Through the two meters of the com 
pound the maximum hourly rate # 
465 cu. ft. and the minimum 21 et 
ft. The total weekly consumption, 
estimated from the charts, is 22,992 
cu. ft. (From a six-month record tt 
was 22,100 cu. ft.) 

Fig. 3 reveals the percentage of 
the total weekly use at the various 
recorded rates, and also the accuragy 
of registration curves for the tw 
types of meters. 


Conclusions-—-From Fig. 3 it must 
be concluded that the 3-in. cor 
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und is the proper size for the de- 
mand, but fails to register about 37% 
of the water passing It. The battery 
of 3 1%4-in. meters, however, regis- 
ters about 2% less than the com- 

und. Therefore, in this instance, 
the test indicates that the compound 
is the proper meter for this particu- 
lar installation, and yields the great- 


er return. 


Children’s Village (Case 2) 


This orphanage was chosen for 
the second test. It consists of 8 two- 
story buildings, housing 132 children 
and adults. Water using equipment 
consists of 25 toilets, 4 showers, 3 
boilers, 3 water-cooled refrigerators, 
and a laundry. The service line is of 
4-in. pipe on which is a 3-in. com- 
pound meter. Records show a six- 
month consumption of 261,000 cu. 
ft. or 1,434 cu. ft. per day. 


Fig. 4 shows the compound meter 
with recording “Meter Master” at- 
tached. The battery of 3 1%-in. 
meters was the same as that used in 
the State Office Building tests. 


Fig. 5 is the rate of flow chart 
from the compound meter. The 
large meter of the compound does 
not operate from 11 p. m. to 6 a. m. 
The maximum rate is 174 cu. ft. per 
hour. The small meter runs con- 
tinuously, the rate being from 6 to 
52 cu. ft. per hour. Through the two 
meters of the compound the maxi- 
mum hourly rate is 209 cu. ft. per 
hour and the minimum 6 cu. ft. per 
hour. The total weekly consumption, 
estimated from the charts, is 9,526 
cu. ft. (From a six-month record it 


is 10,400 cu. ft,) 


Fig. 6 reveals the percentage of 
the total weekly use as the various 











Fig. 5.—Rate-of-Flow Chart for Com- 
pound Meter in Fig. 4 


rates, and also the accuracy of regis- 
tration curves for the two types of 
meters. 


Conclusions—l'rom Fig. 6 it must 
be concluded that a 2-in. compound 
meter could be used in place of the 
3-in., but due to the good registra- 
tion of the 3-in. size at low flows, 
there was only about 1% unregis- 
tered water. The battery of three 
1%4-in. meters registered nearly 5% 
less water than the compound. 
Therefore, in this instance the test 
indicates that the compound is the 
proper meter for this particular in- 
stallation, and yields the greater re- 
turn. 








Fig. 7.—Compound (2 in.) in Series With 3 Meter Battery of 1 in. Disc Meters— 
Hartford-Empire Co. Test 


























Fig. 6.—Percent of Total Flow at Various Rates, and Accuracy of Registration 


Curves for Compound and Battery Meters—Children’s Village Test 
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Hartford Empire Co. (Case 3 ) 


This factory, selected for the third’ 
test, manufactures machinery and 
supplies for glass making. The build- 
ing is about 75x300 ft., and 1% 
story with basement. About 250 are 
employed. Water using equipment 
consists of 2 water-cooled compres- 
sors, 5 toilets, 2 boilers, 1 hydraulic 
elevator. The property is served 
through a 4-in. pipe and a 2-in. 
compound meter. Consumption for 
six months is 246,000 cu. ft. or 1,350 
cu. ft. per day. : 

Fig. 7 shows the meter set-up, a 
2-in. compound meter in series with 
a battery of three 1-in. meters. 

Fig. 8 is the rate of flow chart 
from the compound meter. 

The large meter of the compound 
does not operate from 8 p. m. to 
7 a. m. Its maximum rate is 70 cu. 
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Fig. 8.—Rate-of-Flow Chart for Com- 
pound in Fig. 7 
(Note tightness of system as revealed by 
night minimum flow into factory) 


ft. per hour. The small meter oper- 
ates continuously but very slowly 
from 1 a. m. to 7:30 a. m., the rate 
variation being from 1 to 78 cu. ft. 
per hour. From the two meters of 
the compound the maximum hourly 
rate is 148 cu. ft.; the minimum 1 
cu. ft. per hour. The total weekly 
consumption, estimated from the 
chart, is 8,957 cu. ft. (From a six- 
month record it is 9,460 cu. ft.) 


Fig. 9 reveals the percentage of 
the total weekly use at various rates, 
and also the accuracy of registration 
curves for the two types of meters. 


Conclusions—Since the service is 
of 4-in. pipe, nothing less than a 
2-in. meter can be used without 
danger of curtailing too much the 








Fig. 9.—Percent of Total Flow at Various Rates, and Registration Accuracy © 
Curves for the Two Types of Meters—Hartford-Empire Co. Test 4 


maximum rate at which the cus- 
tomer can draw water. From Fig. 9 
it must be concluded that registra- 
tion by the compound is practically 
100% and by the battery of disc 
meters about 214% less. Therefore, 
in this instance, the 2-in. compound 
is of correct size and is shown to 
be the proper meter for this par- 
ticular installation, and yields the 
greater return. 


Summary 


On the basis of the above tests 
on three installations, it seems rea- 
sonable to conclude that a battery of 


asf 


disc meters, having the same capac 7 
ity as the compound, will turn in 
from 2 to 5% less water consump- 
tion recorded than the type of com- 
pound meter installed in the Hart- 
ford system, provided both types of 
meters are in good condition and of 
the proper size for the service. 


However, to assume that one type 
of meter is superior to the other, im 
respect to accuracy of registration, 
without carefully checked tests of 
the two types connected in series 
and operating under the same varie 
able conditions of water usage, must 
necessarily be subject to question. 





“A STORY OF WATER” 
By Augustus Pigman 


Publisher—D. Appleton-Cen- 
tury Co., New York, N. Y. 
Price—$1.50 


In language and style suitable for 
popular reading, or as a guide in 
preparing a talk before community 
organizations, or in teaching, Mr. 
Pigman, an engineer formerly con- 
nected with the American Water 
Works and Electric Co., has pro- 
duced an historic and educational 
story on WATER—its history, sig- 
nificance and meaning to man and 
the progress of civilization. 

In his own words Mr. Pigman has 
the following to say concerning his 
book: ‘‘A Story of Water.” 

“Here is the story of water for 
man to drink and to cook and bathe 
with, and to give to his animals and 


his plants. It is a story of water in 
the everyday life of man. It is a 
story of the water that keeps us 
alive and healthy. It tells how man 
has managed to get water for his 
everyday needs from way back, 
when he was wild and lived in caves, 
down to the present day, when he is 
civilized and lives on peaceful farms 
or in towns or in great cities. This 
story tells how the life of man has 
changed in all these years and how, 
as his life changed, man had to think 
and work out new ways of getting 
water. 


man to become civilized.” 

In bringing home to Mr. and Mrs. 
John Q. Public, and all the budding 
Publics, the story of What’s Behind 
the Water Spigot,” Mr. Pigman’s 
little book will be found a most use- 
ful guide, both as to the facts and as 
to style of presentation to the non- 
technical audience or reader. 
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It tells how some of these. 
ways of getting water have helped 


A.P.H.A. QUALIFICATIONS 
FOR PUBLIC HEALTH — 
ENGINEERS 


The American Public Health 
Association has recently issued a 
pamphlet form “Educational Qualifi-7 
cations of Personnel in Environment] 
Sanitation”. One section is devoted ~ 
to qualifications of Public Health 
Engineers, another to Sanitarians, a 
third to Sanitation Field Personnel 
in sub-professional grades. 


The pamphlet, in fact, consists of 
a report and recommendations of 
A.P.H.A.’s Committee on Educa- 
tion, which have been approved and 
adopted, as to the qualifications set 
forth, by the Association’s Govern- 
ing Council. Copies of the pamphlet 
are available to all who address a re- 
quest to the A.P.H.A. (Book Serv- 
ice Dept.), 50 West 50th St., New 
York City. 
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1. KOPPERS LUMINO is a bituminous-base aluminum paint for 
concrete, masonry or metal. The bituminous base protects the 
structural material. The metallic aluminum gives a durable, light- 
reflecting surface. Lumino is economical to use because one 


application provides both the base coat and the finish coat. 
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2. KOPPERS ROOFING (built up of alternate layers of coal tar pitch 
and felt, surfaced with gravel or slag) is preferred by many city 
engineers because it resists water and sunshine. The “‘cold-flow” 
property of the coal tar pitch causes small seasonal cracks to heal 
themselves. 


3. D-H-S BRONZE STEMS give 
water works engineers the 
assurance of long, trouble- 
free service. Their extraor- 
dinary resistanceto frictional 
wear and torsional stress 
makes them more economi- 
cal than other less depend- 


able units for water works 
installations. fF 0 R y 0 U 
Report of Cast Physical 
Properties 


Material: D-H-S #2 Bronze 
1.5. 115,000 #/sq. in. 


Yl1d. Pt. 90,000 
El. Limit 55,000 
Elong. 2" 12% 
For high pressure, rigorous 
service. 


~oPPer? 


American Hammered Piston Rings . . . Tarmac for 
Paving . . . Waterproofing and Gasproofing . . . 


Pressure-treated Timber .. . Engineering and Con- 





struction Work .. . Bituminous-base Paints. 





KOPPERS COMPANY ~<- PITTSBURGH 



































A good service in Tennis demands speed and Knowing this, Industrial Chemical Sales h 
accuracy. Good service to a water works official spotted stocks of Aqua Nuchar activated carbon a 
means speed of delivery when he’s caught with a strategic points throughout the country in storag 
sudden taste or odor problem. warehouses, which have instructions to delive 
promptly to Municipal Plants via the fastest pos 
sible routes, your requirements of Aqua Nucha 
for taste and odor control. 


Having full realization of the 24-hour problems 
of water plants, we know that troubles come sud- 
denly—that a spill from some industrial plant or 
sudden growth of algae will bring a vile taste or Write for our booklet “Taste and Odor Con 
odor into your raw water supply at any hour of with Activated Carbon” which gives the name 
the day or night. This means that the Plant location of the nearest warehouse stock of Ag 
Official is confronted with his greatest problem— Nuchar and full data and information on it 
to furnish a water that is palatable. application. 


INDUSTRIAL CHEMICAL SALES 


DIVISION WEST VIRGINIA PULP & PAPER COMPANY 
230 Park Avenue - - - - New York 


(on ther Tere) PHILADELPHIA CLEVELAND 
35 E. Wacker Drive 1322 Widener Building 417 Schofield Bldg 
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CAST IRON PIPE 


THE MODERN MATERIAL FOR SEWERAGE SYSTEMS 





























266D 





Recent air view of Barberton Plant, THE COLUMBIA ALKALI CORPORATION 


Users of COLUMBIA LIQUID CHLORINE enjoy the advantages of a uniform 
product of full strength produced in a modern plant, centrally located and served 
by four railroads. Distribution equipment is rigidly inspected before each shipment, 
insuring cleanliness and perfectly fitting valves. Lightweight pressed steel cylinders are 
used and all equipment conforms to the standards of the ICC and the recommenda- 


tions of the Chlorine Institute. 


Delivery of COLUMBIA LIQUID CHLORINE for water purification and sewerage 
disposal is usually made in multiple unit cars, each carrying 15 one ton containers, but 
is also available in 16 and 30 ton single unit cars. When small amounts are desired, 


COLUMBIA LIQUID CHLORINE is delivered in 150 and 100 Ib. cylinders. 
COLUMBIA LIGHT SODA ASH is another COLUMBIA product preferred by many 


chemists for water treatment for its purity, free flow and rapid solubility. 


Let us send you a copy of our tabloid catalog, “Products of COLUMBIA.” 
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THE FILTRATION PLANT 


OF WILLIMANTIC, CONN. 


HE new Filtration Plant of Wil- 

limantic, Connecticut, is inter- 

esting in the completeness of the 
facilities provided in a plant of only 
1.6 million gallons daily capacity, in 
jis compact layout and arrangement, 
and its construction by relief labor 
under the W.P.A. 

The Willimantic water supply is 
secured from an impounding reser- 
voir of 123 million gallons capacity, 
located on the Natchaug River at a 
point where the tributary drainage 
area is 162 square miles. The water 
was chlorinated prior to the con- 
struction of the filter plant, and this 
was adequate in producing a safe 
water. However, the physical quality 
was poor. The color was high and 
variable and objectionable tastes and 
odors occurred frequently. The raw 
water is low in alkalinity, corrosive 
in character and, at times, high in 
iron content. Careful laboratory 
studies were made of the chemical 


By GEORGE H. BUCK 


Consulting Engineer* 
NEW YORK CITY 


and physical quality, the variations 
therein and of the best arrangement 
and methods of treatment. The plant 
was designed on the basis of the 
results of these investigations. 


General Description of Treatment 


The raw-water is pumped from a 
screen chamber by two low lift units, 
one operated by an electric motor 
and one by a water turbine, with 
extended shaft for the future in- 
stallation of an electric motor. The 
pumps deliver to an ‘Aer-O-Mix” 
aerating unit which discharges into 
a mixing chamber with a detention 
period of approximately 15 minutes. 
Following this, it passes into an up- 
ward spiral flow conditioning tank, 
equipped with a vertical shaft stir- 
ring mechanism driven by a four 
speed motor at peripheral speeds 
ranging from 0.7 to 2.0 feet per 
second. 


* Of the firm—Nicholas S. Hill Associates. 





A covered concrete sedimentation 
basin is divided into two compart- 
ments to permit unwatering and 
cleaning. It provides a detention 
period of four hours at the design 
rate. 

Three filter units, each 10’-6” x 
18’-0” in plan, are located within 
the filter building and have a total 
nominal capacity of slightly over 1.6 
million gallons per day. The sub- 
structure for a future fourth unit 
is provided. The filter underdrainage 
system consists of 6 inch half round 
cast-iron pipes supported above the 
filter floor on cast iron spacer blocks 
so as to provide continuous orifices 
on both sides of the pipes. Wash 
water troughs are of concrete. Water 
for washing filters is supplied from 
an elevated wash water tank. 

A filtered water basin of 125,000 
gallons capacity is located between 
the filters and pipe gallery. 
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The Filtration Plant of Willimantic, Conn. 





(Beneath the camera are the covered twin settling basins; on the right the mixing-aerating “Aer-O-Mix’ ; in rear the wash-water tank.) 
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FILTRATION PLANT, WILLIMANTIC, CONN. 
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The Filter House—in Plan—and Section 


(Note entrance platform across the filters and location of chemical feeders in a room over-hanging a filter.) 


Chemical Handling and Feeding 


Storage space for a carload of 
chemicals is provided on the second 
floor of the building. An electrically 
operated hoist and monorail is used 
for unloading, hoisting, storing and 
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sulphate, lime, soda ash and activated 


handling the chemicals, which are 
carbon. 


fed into steel hoppers located di- 


rectly over the feed machines. Four 
Wallace and Tiernan dry feeders, 
with dissolving chambers, are pro- 
vided for application of aluminum 


1939 


Chemical solution piping is ar- 
ranged so that it may be cleaned 
and flushed regularly. Pipe mani- 
folds and valve arrangements permit 





introduction of chemicals at various 
points throughout the plant, thus 
viding flexibility of treatment. 
Piping and valves are unobtrusively 
located under a projecting platform 
and are readily accessible. 

Ammoniation and _ chlorination 
equipment are provided for pre, post 
or split treatment. 


Ee 


Gauges and Control 


The plant is equipped with all 
control and metering equipment nec- 
essary for efficient operation. Raw 
water, filtered water, wash water, 
input to hydraulic turbine and water 
for miscellaneous plant use is me- 
tered. All filter operating valves are 
hydraulically operated and controlled 
from operating tables equipped with 
loss of head and rate of flow gauges. 
A large indicating rate of flow gauge 
shows the wash water rate while 
washing filters. 

This equipment is amply war- 
ranted, even in a small plant, be- 
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r in the Laboratory 


(Note the stirring machine for flocculation control and economy of chemicals.) 





Operating Floor—3 Filters 1.6 M.G.D. 


(Wash-rate gauge at end of room) 
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cause it enhances simplification of 
operation, reduces manual labor, ef- 
fects better operating results. An 
important consideration is the effect 
upon the attitude of operators which 
such equipment has. 


Compact Arrangement 


Economy in first cost and ease of 
operation have been secured through 
a compact arrangement of plant 
units. The building is small, although 
it completely encloses filter units and 
conditioning tank. In addition to 
these, the first floor contains only an 
operating gallery and a_ chlorine 
room. 

Dry feed machines are located on 
an elevated platform overhanging 
one of the filter units so arranged 
that it does not obstruct the visibility 
or accessibility of the sand surface. 
Walkways and stairs similarly tra- 
verse space over filter beds and cen- 
tral gutters without restricting access 
thereto. All piping and equipment is 
arranged so as to be readily acces- 
sible for removal or repair. 

The pipe gallery is clear of ob- 
structing pipes and is well lighted 
by windows. 

A second floor, over part of the 
building, contains a well equipped 
laboratory, adequately protected 
against penetration of dust from the 
adjacent chemical storage room. 


Construction by W.P.A. 

The construction was successfully 
carried out by relief labor. The pro- 
posed method of construction was 
kept in mind constantly in the prep- 
aration of plans and specifications. 
The work was divided into a large 
number of separate contracts and 
structural work was shown and de- 
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The Pipe Gallery 
(Note the good light and ventilation in contrast with old style galleries.) 


scribed in unusual detail. Separate 
specifications were prepared for ma- 
terials and equipment, and their in- 
stallation. Detailed bills of material 
were included. Where desirable, a 
small amount of supervisory service 
was included in equipment contracts 
in order to centralize responsibility 
and to coordinate erection. 

Insofar as possible, materials were 
used which were suitable for local 
construction by relief labor. An in- 
stance of this is found in the labora- 


tory furniture which was completely 
detailed for construction of wood by 
local carpenters. 

The plant was constructed under 
the general supervision of John F. 
Collins, City Engineer of Williman- 
tic, with the writer’s firm serving as 
Consulting Engineers. The creditable 
results obtained are evidence of the 
feasibility of constructing compli- 
cated plant elements by relief labor, 
provided such works are carefully 
planned and supervised. 





WINS RATING AWARD 


At the recent 

meeting of the N. 

Y. State Sewage 

Works Association 

the silver cup 

awarded by the 

Plant Rating Com- 

mittee of the Asso- 

ciation was won by 

Channel Samson, 

Supt. of Treatment 

Works, North 

Channel Samson Tonawanda, N. Y. 
This award is made annually by 
and through the Rating Committee 
of N. Y. S.S.W.A., which examines 
the plant operating records submitted 
by operator-members entering the 
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competition. Mr. Samson, in accept- 
ing the cup, stated that he believed 
that he really deserved it after hav- 
ing entered the competition for three 
successive years without success. 


To this remark, S. T. Barker, 
Chairman of the Rating Committee, 
replied by complimenting the winner 
on the fact that he had the “stuff” 
which it takes to win. Each year the 
Tonawanda reports had been im- 
proving, along with the quality of 
plant operation. Incidentally, the 
award of 1939 served as an excellent 
example of what such awards of 
recognition were good for—namely, 
interest in bettering plant operation. 
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BOSTON ENGINEERING 
FIRM CELEBRATES 25TH 
ANNIVERSARY 


On June 30th the engineering firm 
of Fay, Spofford and Thorndike, of 
Beacon St., Boston, observed their 
25th year of practice as Consulting 
Engineers. The firm was formed on 
July Ist, 1914. 


The occasion was celebrated by 
holding “Open House” on June 30th 
at The Engineering Club of Boston, 
to which many of their clients and 
friends came. The six partners in 
the firm now are F. H. Fay, Chas. M. 
Spofford, John Ayer, B. A. Bowman, 
C. A. Farwell and Ralph W. Horne. 
Principal Engineers on the staff are 
E. B. Moytt, H. J. Williams, W. L. 
Hyland and F. L. Lincoln. 












yf 


§ 
n 


Se eee ow SS 





NEW AUTOMATIC CHLORINATOR 


STATION 


Provides Secondary Chlorination of Baltimore Supply © 





The Author 


: on Druid Lake was built in 1871 
for increasing the stored purified 
water supply of Baltimore. Its ca- 
pacity is about 400 million gallons and 
it is of earth construction with no 
cover. The reservoir lies in a low 
valley, dammed by a 125-foot earth 
gravity dam. Due to its location, be- 
ing surrounded by a high altitude 
residential section, and the possibility 
of contamination of the filtered water 
stored in the reservoir, it was de- 
cided to rechlorinate all water leaving 
it, this decision being in keeping with 
a contemplated program for sec- 
ondary chlorination by means of 
automatic chlorinating stations at all 
open fillered water reservoirs of this 
Bureau. 


The Lake is supplied with filtered 
water from the two Montebello Fil- 
ter plants. The water passes through 
a 24% mile 84-inch conduit to within 
a short distance from the Lake, then 
it enters a 60-inch line which in turn 
ties into a series of piping as shown 
on the accompanying sketch. The 
mains with which this paper is con- 
cerned are the two 42-inch and one 
30-inch passing by the station and 
the five 30-inch lines passing through 
the gate house and the reservoir em- 
bankment. 


Druid Lake is now used as a 
balancing reservoir with the filtered 
water reservoirs at Montebello. The 
level is maintained between eleva- 
tions 211 and 212. Water usually 
enters the reservoir from midnight 
until about 6 a. m. then the flow re- 
mains static until about 8 a. m.; 


By GORDON L. O'BRIEN 


Designing Engineer 


Bureau of Water Supply, Baltimore, Maryland 


from 8:00 a. m. to 2:00 p. m. the 
flow out to the city increases from 
zero to about 30 M. G. D., then the 
flow falls off steadily until midnight. 
Should the Montebello plants shut 
down, the flow out of <:he reservoir 
would be about 120 M. G. D. The 
problem was to measure the extreme- 
ly low flows for chlorination and at 
the same time be prepared to handle 
the extremely high flows in the event 
the Montebello Filters should be shut 
down for any reason. 


Pitot Tubes Employed to Actuate 
Vacuum Chlorinators 


Since no Venturi meters were 
available in the vicinity, it was de- 
cided to use pitot rods to measure 
the flows. Three rods were placed 
in three of the five 30-inch mains 
leaving the reservoir at the gate 
house. The other two mains were 
shut off by valves. The differentials 
from these rods were connected to 
the chlorinator station through 1- 
inch copper pipes leading to the dif- 
ferential coriverters. A high press- 
ure water line is attached to this line 
to facilitate the blowing down of 
these lines for the removal of trapped 











Druid Chlorination Station 


air, since the normal pressure in 
them is only fifteen pounds. How- 
ever, no difficulty has been yet ex- 
perienced by trapped air in them. 
The normal differentials are from 
zero to 3 inches of water for flows 
of zero to 6 M. G. D. through the 
30-inch main. These differentials 
are measured on a manometer con- 
nected in parallel with the con- 
verters. A liquid having a specific 
gravity of 1.25 is used in the winter 
season and one of specific gravity 
1.60 is used for the summer season 
Scales are provided with the mano- 
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Sketch Showing Connections to and from the Chlorinators. 
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meter which are graduated in M. G. 
D., corresponding to inches of de- 
flections for each liquid. 


The chlorine equipment installed 
in this station consists of three dif- 
ferential converters actuating three 
vacuum type chlorinators. The ap- 
plication of the chlorine gas is varied 
in proportion to the flow of water 
by the converters. This is accom- 
plished by the differentials being 
transmitted to a bell in the converter 
which in turn works a lever arm 
that is attached to another bell that 
operates a vacuum air valve which 
connects with a pipe line to the 
chlorinators, so as to proportionate 
the negative heads as required for 
operation. The low differentials fos 
the converters gave us our chief 
concern in the design stage, but in 
practice they have accomplished all 
that was required of them. I might 
add that no designer need fear pitot 
rod differentials as they are accurate 
and reliable. 


The leading and trailing orifice 
type of pitot rods, as manufactured 


NEW AUTOMATIC CHLORINATOR STATION 


by the Pitometer Company of New 
York, were used as they amplify the 
differentials about 32 percent due to 
the suction effect on the trailing 
orifice. This increase is very desir- 
able for low flows. Traverses were 


made of the mains to accurately de- 
termine the pipe coefficients. 


The chlorinators are of the auto- 
matic vacuum solution feed type, as 
manufactured by Wallace and Tier- 
nan, Newark, N. J. The metering 
and control of the chlorine flow is 
by means of the vacuum principal 
in which the chlorine gas is metered 
under less than atmospheric pressure. 
This vacuum is obtained by means 
of an injector in which the chlorine 
is mixed with water and discharged 
as a solution to the point of appli- 
cation. Water is supplied to these 
injectors at the rate of fifteen gallons 
per minute per machine at 58 pounds 
pressure. A hydraulic type chlorine 
float pressure-reducing valve pre- 
vents changes in chlorine tank pres- 
sure from affecting the flow of chlo- 
rine gas through the appartus. The 











solution discharge line from these 
machines is 1% inch chlorine-resig. 
ant rubber hose, and is attached to q 
silver tube which passes through g 
special corporation cock at the mains. 

The chlorinators are normally set 
for 40 M. G. D. but have a capacity 
to take care of 150 M. G. D. In the 
event the filteration plant should shyt 
down it is  mecessary to dis 
patch a man to the station for re. 
adjusting the differential converters 
and to place different meter tubes on 
the chlorinators. A complete range 
of meter tubes is maintained at the 
station at all times. As we have two 
filter plants at Montebello, with 
large filtered water reservoirs that are 
interconnected to the tunnel feedin 
Druid Lake, it is not likely to have 
both plants off the line at the same 
time. Up to this writing they have 
not been down at the new station, 
Recording Scales Provided 

There are three scales to deter- 
mine the consumption of chlorine by 
recording the loss of weight of the 
chlorine containers. These scales are 
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Interior of Druid Automatic Chlorinators Station: In the room—Pitot Differentia] Converters and Manometers. 
In the next are the Chlorinators, Chlorine Cylinders and Scales. 


Water Works & SEWERAGE, JULY, 1939 









these 
esist- 
toa 
gh a 
lains, 
y set 
acity 
n the 
shut 
dis- 
r re- 
Tters 
Ss On 
‘ange 
t the 
- two 
with 
it are 
din 
beak 
same 
have 


eter- 
e by 

the 
are 


—— 








Fairbanks-Morse dial scales, equip- 

with Bristol loss of weight and 
time recorders. Each platform has 
a capacity for five cylinders but only 
three cylinders are used per scale. 
The scale platforms are set level with 
the floor to facilitate placing and 
removing cylinders. 


At the present time there is no 
way to record the volume of water 
leaving the reservoir except by read- 
ing the pitot manometers. As far 
as is known, there is no instrument 
for recording and integrating pitot 
rod differentials for such low dif- 
ferentials as we have. All provisions 
are made in the station for such rec- 
orders when and if they become 
available. 


Heating and Temperature Control 


The station is of concrete sub- 
structure with brick superstructure 
and tile roof. The gas cylinder por- 
tion is partitioned off from the dif- 
ferential . converters and _ heating 
plant by means of brick wall con- 
taining a large steel window frame 
with plate glass. This prevents 
corrosion outside of the room where 
the gas cylinders are in use, in the 
event of a gas leak. Operating ex- 
perience has shown this separation 
of the building to be very effective. 
The brick walls of the station are 
thoroughly insulated to prevent heat 
losses. The walls are 161% inches 
thick consisting of 13 inches of brick 
wall, 2 inches of air space, 1 inch 
of celotex, and % inch of plaster. 
It is assumed that these walls have 
a heat retaining efficiency of 95 per- 
cent. 


The heating plant is an automatic 
gas hot water boiler which supplies 
heat to the building and also heats the 
tray water for the chlorinators to 60° 
F. Considerable thought was given to 
the heating plant. A thermostat 
keeps the room temperature at 70° F. 
by means of a circulating pump on the 
heating mains. Another thermostat 
stands guard to prevent the room 
temperature from rising above 90° 
in the event of failure of the room 
temperature thermostat. This ther- 
mostat fuses a link which automatic- 
ally drops a weight on a quick-acting 
valve on the gas supply. If the heat 
in the room drops below 65° another 
thermostat comes into play to ring 
a bell in the Vernon Pumping Sta- 
tion 4 mile away, where men are on 
duty twenty-four hours per day. 
These men in turn call the service 
personnel. Water supply to the boiler 
1s automatically fed and is check- 
valved against leaving the system in 
the event of water pressure failure. 
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Close up of W. & T. Chlorinators: Fairbanks Scales and Bristol Weight Recorders. 


Over-pressure and over-heating are 
safe guarded against by various auto- 
matic devices. Gas pilot failure is 
triply guarded against so as to pre- 
vent explosions should the gas supply 
fail and then return. No failure has 
occurred in the heating plant during 
the past winter. The tray water for 
the chlorinators is heated to 60° F. 
to prevent the formation of chlorine 
hydrate (yellow ice). The heating of 
the tray water is accomplished by a 


Taco heater attached to the gas boiler 
piping and is automatically controlled 
by an aquastat attached to a bulb sub- 
merged in an Everdur metal hot- 
water storage tank, which in turn 
operates a motorized valve on the hot 
water supply line between the Taco 
heater and the hot water storage tank. 


Ventilating System 


A ventilating system is instaHed for 
removing chlorine gas fumes in the 

















Heating and Ventilating Equipment. The heating unit for the chlorinator tray 
water is on the right of the hot water furnace, equipped with every safety device. 
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event of leakage. It consists of a 
motor operated blower connected to 
an 8-inch copper duct. The blower 
is in the basement of each compart- 
ment to catch the heavy chlorine gas 
fumes and discharge them to the out- 
side. The blower is started by an 
automatic door switch upon opening 
the doors. Automatic butterfly damp- 
ers are installed in the discharge ducts 
to prevent infiltration of cold air into 
the station. These dampers open 


clear of air passage when the blower 
is on, 
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The station is fully automatic, hav- 
ing no attendants. The water leaving 
the reservoir is analyzed three times 
weekly by the Filtration Division 
from the sampling lines of the sta- 
tion and other points farther down 
town. Hourly tests at the station 
have been made to determine if gas 
was being fed in proportion to the 
flow of water and to find if the chlor- 
inators cut in and out at zero flows. 
The tests were conducted under the 
supervision of Edward S. Hopkins, 





Filtration Engineer. The 
were entirely satisfactory. 
Funds for the work were provided 
by the Public Improvement Commis- 
sion and the installation was designed 
and the construction supervised by 
the Bureau of Water Supply, a divi- 
sion of the Department of Public 
Works, of which the late Bernard L, 
Crozier was Chief Engineer when the 
work was done. The total cost was 
approximately $38,000.00 and the 
station was placed in service January 


1938. 


results 








ELIMINATING COTTON PLUGS 


IN CULTURE TUBES 


By T. C. HOPPE, Assistant Chemist* 
Tennessee Valley Authority 


HE formation and insertion of 
plugs of cotton in fermentation 
tubes requires considerable time 
when several hundred tubes are to 
be inoculated. The T. V. A. Water 
Analysis Laboratory at Norris, Ten- 
nessee, has eliminated the use of cot- 
ton plugs and substituted a metal 
cover lined with gauze and cotton. 


The tubes are placed in wire racks 
holding 40 tubes (16x150 millime- 
ters) as shown in the accompanying 
photograph. The covers are made 
of 22-gauge galvanized sheet iron 
by cutting a square from each cor- 
ner of a rectangular plate of the 
correct size and then bending down 
the projecting sides and ends to 
form a box. The inside of each cover 
contains a strip of cotton wrapped 
with gauze and extending the length 
of the cover. This gauze is fastened 
to both ends of the cover with brass 
paper fasteners, thus eliminating the 
danger of contamination when the 
cover rests on the tubes. It may be 
noted in the photograph that the 
culture tubes are held firmly in a 
vertical position by means of sheet 
metal supports. This type of rack 
may be constructed of 6-gauge cop- 
per wire, 26-gauge sheet metal (with 
holes punched to fit the tubes) and 
Y%4-inch mesh galvanized screen. To 
prevent rust and flaking, each rack 
and cover is dipped in aluminum 
paint. 

Ordinarily, the tubes are never re- 
moved from the rack from the time 
of sterilization to washing. For 10 
milliliter portions of sample, the type 
of rack used by the Illinois State 
Water Survey is utilized. A photo- 
graph of the latter rack is given in 





*Health and Safety Department. 
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“Examination of Water” by Mason 
and Buswell, Sixth Edition, page 
158. 

[When this article was written the 
author was examining great numbers 

















Incubation Rack With Tube Covers 


ot river water samples in connection 
with stream surveys for the Hy- 
draulic Data Division of T.V.A. He 
points out that for a limited num- 
ber of innoculations the cover scheme 
is of less interest.—Ed. | 


THREE POSITIONS OF 
SAFETY ENGINEER OPEN 
WITH N. Y. BOARD OF 
WATER SUPPLY 


Announcement has been received 
from the Civil Service Commission 
of New York that an examination is 
to be held for the purpose of filling 
three positions in the New York 
Board of Water Supply under the 
grade Engineer-Safety at salaries of 
$5,000 each. 

Duties — Investigations and de- 
velopment of safety engineering, in- 
cluding safety measures for tunnel- 








ing operations, dam, bridge and high- 
way construction, pipe laying and re- 


lated work. 

Requirements—An engineering de- 
gree from a recognized college or 
university and at least six years of 
satisfactory engineering work. Dur- 
ing two years of such experience ap- 
plicants must have been in responsi- 
ble charge of tunneling operations, 
one year of which must have been 
devoted to development of. safety 
measures, Or a Satisfactory equiv- 
alent. One to three years of post 
graduate work will count as an equal 
period of experience. The written 
examination and experience record 
will be rated 50% each. 


Applications must be filed not later 
than July 27th. For detailed an- 
nouncement and application blanks 
write New York Civil Service Com- 
mission, 229 Broadway,-New York 
City. 

(Apparently legal residence in 
New York, City or State, is not a 
requirement in this examination.— 


Ed.) 








THE HONESTY OF 
DAHLONEGA 


In a recent issue of “Drippings 
from The Georgia Faucet” appears 
an interesting story revealing the 
honesty of the folks of Dahlonega, 
Ga., plus the collection ability of a 
small Water Department. 

It appears that Dahlonega has set 
a mark in its record of a loss of only 
$10.60 in eleven years on uncollected 
water bills. Last year Supt. R. C.- 
Meaders turned in a net profit of 
$243.25 (don’t overlook the quarter) 
from the 141 metered customers. 
Maybe some of our big-towners can 
get Brother Meaders or Mayor Bush 
to reveal their formula, which has 
stood the test of 11 years—depres- 
sion or no depression. Nice job— 
Dahlonegan’s! (By the way, wonder 
what that name means anyway? If 
Mayor Bush sees this, maybe he will 
tell us.* 
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CHLORINE VS. CHLORAMINE 


RESIDUALS* 


A Method of Differentiation Between the Two Forms 


HLORAMINATION has 
| has carved its own niche in 


the water purification field in 
spite of the lack of a simple test to 
detect the presence of the product. In 
applying the process, dependence has 
been placed upon results rather than 
upon any precise knowledge of the 
concentration of chloramine formed. 
It has, however, been definitely estab- 
lished that the oxidizing power, or 
potential, of chloramines is consider- 
ably lower than that of chlorine—a 
fact which has often led to the 
thought that there should be some 
way to develop a_ chlorine-chlora- 
mine differential test built on this 
characteristic. 

The methyl red test, for instance, 
was based on the knowledge that 
strong oxidizing agents, such as 
chlorine, will bleach methyl red; 
whereas those compounds of low 
oxidizing power, such as chloramine, 
will have little effect on the color. 
This method, while promising, has 
not been widely used, probably due 
to the necessity of following ex- 
tremely careful technique in order to 
obtain comparable results. 


Another line of approach has been 
to measure the ammonium ions re- 
leased, following acidification. Few 
workers, however, appear to have 
been able to make use of this, method 
for, like the methyl red test, careful 
technique is necessary in order to se- 
cure trustworthy results. 


Basis of the Suggested Method 


The new method herein: suggested 
and hereinafter referred to and de- 
scribed as the sodium nitrite test, de- 
pends upon the ability of chlorine to 
oxidize nitrites to nitrates, and the 
inability or extreme slowness of the 
chloramines to bring about a similar 
change. In other words, advantage 
is taken of the fact that chlorine and 
nitrites are incompatibles and under 





*A paper presented before the Maryland- 
Delaware Water and Sewerage Association, 
May 4, 1939, 


of Available Chlorine 


By A. E. GRIFFIN, Chemist 
Wallace & Tiernan Co. 
NEWARK, N. J. 


ordinary conditions do not exist in 
each other’s presence; whereas it is 
well known that chloramines and 
nitrites can exist in the same solu- 
tion. 


Effects of Nitrites on 
Ortho-Tolidin 


Under certain conditions nitrites 
will react with ortho-tolidin to pro- 
duce a yellow color quite similar in 
character to that produced when 
ortho--tolidin is added to solutions 
containing residual chlorine. To 
check the effect of this reaction vari- 
ous concentrations of sodium nitrite 
were prepared by diluting a stock 
solution with freshly distilled, ni- 
trite-free water. Ortho-tolidin was 
then added to each portion in 
amounts equivalent to 3.3 cc. per 100 
cc., which is done to increase the 
acid content so that the nitrite error 
might be reduced to a minimum, as 
outlined in the 1936 revision of 
“Standard Methods.” 


Immediately after this treatment, 
the samples were placed in the dark 
for various periods as indicated in 
Table 1. 





Table 1—EFFECT OF SODIUM NI- 
TRITE ON ORTHO-TOLIDIN IN 
TOTAL DARKNESS 





Dose NaNO, _Ortho-Tolidin Residual 
p.p.m. Contact—Min. p.p.m. 
0.5 5 0.00 
1.0 5 0.01 
5.0 5 0.07 
1.0 1 0.00 
0.5 5 0.00 
1.0 20 0.01 





The figures contained in this table 
show that so long as the nitrite con- 
tent does not exceed a concentra- 
tion of 1.0 p.p.m. little color will de- 
velop in the dark, even after contact 
periods: as.-long as twenty minutes. 
When the concentration is dropped 
to 0.5 p.p.m. or possibly less, the 
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chance of any color developing then 
becomes less and less. When, on the 
other hand, the concentrations are 
allowed to rise much above 1.0 
p.p.m., the color produced may be- 
come appreciable. 

In subdued light 1 p.p.m. sodium 
nitrite will produce a color with 
ortho-tolidin equivalent to approxi- 
mately 0.03 to 0.04 p.p.m. residual 
chlorine. In order, then, to eliminate 
this error all samples should be 
placed in the dark immediately fol- 
lowing the addition of the ortho- 
tolidin. This procedure was followed 
in all the experimental work reported 
here. 

An appreciable amount of color is 
produced when sodium nitrite and 
ortho-tolidin are brought together in 
strong sunlight as indicated in 
Table 2. 





Table 2—EFFECT OF SUNLIGHT ON 
SODIUM NITRITE AND 
ORTHO-TOLIDIN 


Dose NaNO, Ortho-Tolidin Residual 
p.p.m. Contact—Min. p.p.m. 
1.0 5 0.14 
5.0 1 0.13 
5.0 5 0.22 





Here it ts to be noted that 1 p.p.m. 
NaNOgz may produce a color equiva- 
lent to 0.14 p.p.m. Cl. after a five 
minute contact; 5.0 p.p.m. may pro- 
duce a color equivalent to 0.13 p.p.m. 
after 1 minute; and 5 p.p.m. may 
produce a color equivalent to 0.22 
p-p.m after 5 minute contact. (Com- 
pare these results with the 0.00 and 
0.01 p.p.m. color equivalent where 
the test is carried on in the dark.— 
Table 1.) ° 


Effect of Chlorine on 
Nitrites 
Once the fact was established that 
sodium nitrite in low concentration 


had little, if any, effect on ortho- 
tolidin in the dark, experiments were 
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made to check on the ability of chlor- 
ine in solution in distilled water to 
oxidize sodium nitrite to nitrate. 








Table 3—-EFFECT OF CHLORINE ON 
SODIUM NITRITE 


+ ae ae eit 
eee Ze Za 625 
0.95 20 0.04 1 
048 1.0 0.04 1 
0.24 05 0.02 1 
024 025 0.03 1 
023 0.5 0.02 1 

1.0 0.04 8365 


0.43 








In this experiment the contact 
time of ortho-tolidin was the same in 
all cases, the variables being the 
chlorine, the nitrite, and contact time 
of nitrite with chlorine. These re- 
sults indicate that when sodium ni- 
trite is added in amounts from 1% 
to 2 times the concentration of chlor- 
ine present, such residuals up to 
roughly 1 p.p.m. will be reduced to 
a fairly constant minimum of around 
0.03 p.p.m. Since this residual is so 
low and since it appears so consist- 
ently throughout all the present 
work, it is felt that it can be neg- 
lected for all practical purposes, 
although it is quite probable that 
when dealing with concentrations of 
less than 0.10 p.p.m. it might have to 
be taken into account. 


Effect of Chloramines on 
Nitrites 


With the fact established that 
chlorine will be used up within one 
minute or less following treatment 
with sodium nitrite, the next step 
was to establish the effect on chlor- 
amines. This was done by mixing 
equal quantities of chlorine and am- 
monia in solution to give a chlor- 
amine concentration of approximate- 
ly 100 p.p.m. Working solutions were 
then prepared by dilutions from this 
stock, and ortho-tolidin added as 
shown in Table 4. 








Table 4-EFFECT PREFORMED 
CHLORAMINES ON SODIUM NI- 
TRATE (Equal Parts Chlorine and Am- 

monia—Room Temperature) 


eS fg slat 
S32 - S % 
S24 S58 «@ gd $4 
esa wea A Ga os 
0.18 0.17 0.01 0.50 1 
0.31 029 002 O50 1 
0.31 027 004 #100 1 
0.09 0.08 0.01 0.25 1 
0.45 0.43 0.02 1.00 1 
0.31 0.23 0.08 1.00 5 
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CHLORINE VS. CHLORAMINE RESIDUALS 


These figures indicate that chlor- 
amine residuals from 0.45 to 0.09 
p.p.m. have little effect on sodium 
nitrite. From this we can assume 
that, under favorable conditions lit- 
tle oxidation of sodium nitrite will 
take place within the one minute 
period allowed in this test. Since all 
chloramines are unstable com- 
pounds, it is to be expected that un- 
der long contact there will be some 
reaction between the chloramines and 
nitrite. That this is the case is shown 
in Table 4, wherein the nitrite, in 
one test, reduced the ortho-tolidin 
color from 0.31 to 0.23 p.p.m. after 
a contact period of five minutes. 


Summary 


Summarizing, we believe these fig- 
ures show that chlorine (as such as 
hypochlorite) can be reduced by 
treatment with a slight excess of 
sodium nitrite. Further, that nitrite 
has little effect on chloramines, pro- 
viding short intervals of contact are 
allowed. Therefore, it should be pos- 
sible to take advantage of this prop- 
erty of sodium nitrite to detect the 
presence or absence of residual chlor- 
ine or chloramine, or their ratio to 
each other. 

In closing, I wish to acknowledge 
the help and cooperation of Messrs. 
R. W. Baunach and G. A. Camp- 
bell, both of the Wallace & Tiernan 
Organization, in obtaining the ma- 
terial upon which this paper is based. 

To this end we offer the following 
tentative procedure: 


Chlorine-Chloramine 
Differential Test 


(Suggested as a Tentative Method) 


Reagents 


1. Sodium Nitrite—Stock Solution. 

Strength = 15,000 ppm., or 
better, NaNOg. 

Storage — Store in dark, cool 
place—refrigerator where pos- 
sible. 

Stability—Sodium nitrite is an 
uristable compound which be- 
gins to decompose in solution 
almost immediately. For this 
reason the stock solution 
should be made up fresh at 
least once each week. 


2. Sodium Nitrite—Working Solu- 


tion. 
Strength = 10 p.p.m. where 10 
ml. portions are to be tested. 
15 p.p.m. where 15 
ml. portions are to be tested. 
25 p.p.m. where 25 
ml. portions are to be tested. 
etc 


Example: 1 ml. of 15 p.p.m. 
nitrite added to 15 ml. sample 
= 1 p.p.m. sodium nitrite. 





Note :—These solutions are ye 
unstable and should be made fresh 
every day. 

3. Ortho-tolidin 

Made by procedure in A.P. 
Standard Methods (10% acid wal 
cess acid type as required.) 


Apparatus 


W&T-Hellige 


Comparator Or 
equal. 


Procedure 


1. Test for total chlorine present in 
usual way, using ortho-tolidin 
indicator. Record results. 

2. Collect a second sample and di- 
vide by placing equal quantities 
in two comparator cells. (Where 
W&T Comparator is used, two 
cells will be filled to mark, 15 ml, 
to each). 


3. Add to one an amount of sodium 
nitrite equivalent in p.p.m. to 1¥, 
times the indicated amount of 
chlorine present as determined in 
(1) and mix. 

4. After an interval of not more 

than one minute, add ortho-tolidin 

(Excess Acid Type) to both at 

rate of 2.0 ml. per 100 ml. of 

sample. (Where W&T Com- 

parator is employed add 0.5 ml. 

of.the standard 10% acid ortho- 

tolidin, or 0.3 ml. of the excess 
acid type, to the 15 ml. portions.) 

Place both in dark immediately. 

6. After interval of sufficient length 
to allow full development of yel- 
low ortho-tolidin color, read color 
against the regulation chlorine 
standards. 


un 


Inter pretation 


1. Residual indicated on untreated 
portion of sample represents the 
total amount of available chlorine 
present—see (1) under “Pro- 
cedure.” 


2. Residual present in nitrite treat- 
ed portion appears to be a rea- 
sonably fair indication of the 
amount of chloramine present. 


3. Difference between the two 
should represent the amount of 
oxidative chlorine or hypochlorite 
present. 


| Note :—Where false residuals of 
any appreciable amount are present, 
this test does not apply without first 
checking the reactions between the 
nitrite added and the material caus- 
ing the false residuals. Such, for in- 
stance is manganese, which may 
give a misleading figure indicating 
more chloramine than is actually 
present because of failure of nitrite 
to reduce the manganic salt effec- 
tively. ] 
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SLUDGE FILTRATION 


Sludge Conditioning —Continuea* 
[The Third Article in a Series| 


By LeROY W. VAN KLEECK 


Senior Sanitary Engineer 
Conn. State Dept. of Health 


HARTFORD, CONN. 


ries* dealt principally with the 

use of chemicals in the condi- 
tioning of sludge. Some of the other 
important factors affecting condition- 
ing will now be considered. 


Tris previous article in this se- 


Dry Solids in Sludge 


Raw sludge with a solids content 
from 2 to 10 per cent may be ob- 
tained from plain settling tanks. 
Under average conditions a solids 
content of 4 to 7 per cent is a more 
likely range. Settling tanks, scraping 
mechanism and sludge pumps of va- 
rious designs produce differences in 
this respect and therefore such eauip- 
ment and its operation deserve care- 
ful consideration. 


It has been the writer’s experience 
that sludge, whether raw or digested, 
can contain too low or too high a 
percentage of solids for satisfactory 
filtering. In the case of raw sludge a 
solids content of 6 or 7 per cent 
seems to be ideal. When the solids in 
such sludge drop below 5 per cent, 
the formation of a satisfactory cake 
on the filter drums becomes increas- 
ingly difficult. Likewise a solids con- 
centration much above 8 per cent for 
raw sludge is likely to increase diffi- 
culties with cake drying, condition- 
ing, and particularly may cause clog- 
ging of the feed pipes to the filter 
vats, 


Although raw sludge can fre- 
quently be filtered for a portion of 
each day by drawing directly from 
the settling tanks, a sludge of more 
uniform solids content is secured by 
using a concentration or storage tank. 
Such units will be discussed shortly. 


In the case of digested sludge, ex- 
perience at Middletown, Conn., seems 
to confirm the reports of Cameron,} 
who states that at Springfield, Ohio, 
the more completely the sludge is 
digested the better are the results. 
The lowest chemical costs on digested 
sludge are obtained at a solids con- 
tent of about 17%. The range from 
14¥% to 1714% solids, he states, gives 


e—~_—-—_—_— 


Ver tne first and second installments of Mr. 
an Kleeck’s series on “Sludge Filtration” 
are to be found in the issues of March and 
June, 1939.—Editor. 


the best filtering. Apparently, as ex- 
plained by Cameron, the amino-am- 
monia-nitrogen salts become less in 
proportion to the solid content as the 
sludge becomes more concentrated. 
As these salts are soluble, therefore 
appear chiefly in the vehicle (sludge 
liquor), less coagulant is required per 
pound of dry solids as the sludge 
becomes denser. 

At Middletown, Conn., a digested 
sludge averaging about 15% solids, 
of which about 35% are volatile, pro- 
duces an excellent cake with 2.5% 
ferric chloride (FeCls) and 6% cal- 
cium oxide (CaO), dry basis. On a 
few occasions sludge of 20% solids 
has been obtained, and such sludge 
has always been diluted with water 
before filtering became successful. A 
sludge of less than 12% solids has 
never been filtered. Recent filter runs 
at Hartford, Conn., with an elutri- 
ated (washed) digested sludge of 10 
to 15% solids, of which at present 
some 30% is volatile, are proving 
very satisfactory from the stand- 
point of ferric chloride demands and 
filter yields. This latter plant has also 
found that with an 18 or 20% solids 
sludge—dilution is desirable for good 
filter runs. It would therefore appear, 
from the results of the three plants 
mentioned, that when digestion is 
employed a moderately heavy well- 
digested sludge is very much worth- 
while in obtaining optimum and eco- 
nomical results. 


Sludge Concentration Tanks 


Concentrating tanks are very de- 
sirable adjuncts in the filtration of 
sludge. They provide a means for 
concentrating or diluting sludge, as 
desired, and in addition serve as 
storage reservoirs for sludge prior 
to conditioning. 

Generally at least two concentra- 
tion tanks should be provided, espe- 
cially if raw sludge is being handled. 
When batch-mix is employed, the 
sludge conditioning (mixing) tanks 
can be utilized as concentration tanks 
by the addition of a few decanting 
4 “Sludge Filtration at Springfield, Ohio,” 


A. B. Cameron, Sewage Works Journal, No- 
vember, 1936, Pp. 966. 
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lines for removing the supernatant. 
When elutriation is employed, the 
elutriation settling tanks serve as 
sludge concentration and _ storage 
tanks. 

The dry solids in fresh raw sludge 
can generally be concentrated an 
additional 1 or 2% in such tanks. 
Digested sludge will frequently be 
sufficiently heavy as drawn from the 
digestion tanks, but concentration 
tanks, even in such a case, yield a 
more uniform sludge. The value of 
concentration tanks as dilution units 
has already been pointed out. 


Generally 2 to 4 hours of settling 
produces as much concentration of 
solids as is reasonably practical. Even 
with no provision for quiescent set- 
tling of sludge, if the material is in- 
troduced at the top and drawn from 
the bottom of the tank some com- 
pacting of the sludge occurs and the 
solids will be more uniform, the 
latter being a very important factor 
in stabilizng conditioning. 

Sludge should not be retained un- 
duly long in storage, especially in 
summer, or the sludge will “work” 
and little or no supernatant liquor 
can be removed. Septic raw sludge 
is also difficult to filter. 


At Pasadena, California and more 
recently at New Britain, Conn., the 
use of compressed air in concentra~ 
tion or storage tanks has been found 
helpful in avoiding septic sludge and 
incidentally in producing a uniform 
material for delivery to the condi- 
tioning tanks. Some saving in coagu- 
lant demand has also been shown. 
The compressed air may be used with 
or without decantation depending 
on the initial concentration of solids. 
In a subsequent paper on “Sugges- 
tions for Future Design of Vacuum 
Filter Lay-Outs,” the writer will dis- 
cuss a few of the desirable struc- 
tural features of concentration tanks. 


Concerning Sludge Freshness 

If raw primary or chemically-pre- 
cipitated sludge is filtered sludge- 
freshness is very important. When 
solids from septic sewage are filtered. 
either digestion, elutriation, or both 
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appear very desirable as judged by 
operating experiences. Very stale raw 
sludges exhibit poor filtering char- 
acteristics and high chemical de- 
mands and may prove extremely 
difficult to filter even with high 
chemical doses. While septic or par- 
tially septic sludge is primarily a 
summer complaint, it may result 
from sludge left over in settling 
tanks, or as the result of other oper- 
ating limitations beyond the control 
of ordinary supervision. Septic 
sludge filtration produces odors of 
marked intensity, which may readily 
become of nuisance proportions. 

In this connection pre-chlorination 
of the raw sewage is of decided help 
in controlling odors and improving 
the filtering characteristics of the 
sludge, and it is recommended that 
operators experiencing brief seasonal 
trouble with such sludge try pre- 
chlorination. 


Industrial Wastes in Sludge 


The deleterious effect of greases 
and oils in raw sludge has been men- 
tioned in connection with filter cloths. 
When raw sludge is being filtered, 
local ordinances prohibiting the dis- 
charge of such materials into the 
sewers should be strictly enforced. 
Additional protection to the treat- 
ment plant might well be provided 
through a preliminary degreasing 
basin or by utilization of the regular 
settling tanks. The degreasing of 
sewage has been described in a 
recent article in WATER Works & 
SEWERAGE.” The discharge of batches 
of oil or grease into sewers fre- 
quently so coats the raw sludge with 
these wastes that filter cloth blinding 
results, with a complete suspension 
of filtering operations. 


Any industrial waste in sludge, de- 
pending on the quantity, may affect 
vacuum filtration, possibly advan- 
tageously. For example, in a Con- 
necticut city laboratory Buchner 
funnel tests, conducted by the writer 
over a period of three days on a raw 
sludge containing considerable quan- 
tities of industrial wastes, exhibited 
the unusual phenomenon of filtering 
satisfactorily with only 0.1% of 
ferric chloride and 2.8% calcium 
oxide (dry solids basis), or with 
0.6% ferric chloride when used alone. 

The amount and character of the 
industrial wastes in the sewage 
should always be considered in con- 
nection with raw sludge filtration and 
in certain cases with digested sludge 
filtration. 


2“Degreasing Sewage” by Gordon J. Wiest, 
December 1938, Pp. 1103. (Also reprinted in 
the Reference and Data Issue of this publica- 
tion, May 1939.) 
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Fig. 1: Showing Quick-opening Bottom Gate on Sludge Cake Storage Hopper 
at West Haven, Conn. 
Note steep slope to hopper and large size of opening to reduce tendency for cake 
sticking. Trucks can back into this room for removal of cake from plant. Metal 
circular tank in upper right-hand corner is for concentration of sludge. 


Sludge Temperature 


Some work has been done on the 
effect of sludge temperature by 
others; more might be done. A few 
observations have been made by the 
writer at a digested sludge plant. 
Temperature variations from 60 to 


- 90°F. in the conditioned sludge did 


not appear to affect either the quan- 
tity of conditioning chemicals or the 
filtering rate. 


Conditioning and Mixing Tanks 

The conditioning of the sludge 
with chemicals is accomplished in 
mixing tanks operated on either the 
continuous-flow or batch-mix method. 
At the larger filter installations con- 
tinuous-flow is used, while batch- 
mix is better suited to the smaller 
installations. Plants filtering about 
5000 gals. of sludge daily, with per- 
haps a maximum of 10,000 gals., 
can conveniently condition sludge by 
the batch-mix system. 

Batch-mixing gives more accurate 
control of the chemical doses and 
mixing time, and should avoid under 
or over-conditioned sludge sometimes 
experienced when starting operations 
with continuous-mix tanks or vats. 
On the other hand batch-mixing re- 
quires more operating attention and 
there is a limit to the size batch 
that can be prepared. This limitation 
is determined by mechanical restric- 
tions for proper sludge stirring and 
the tendency of the sludge flocs to 
progressively break down during the 
holding (tank emptying) period. 
Sludge, which has been batch-condi- 
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tioned, should be filtered at once, 
with care taken to avoid additional 
unnecessary agitation so that the floc 
once formed will not be broken up 
mechanically. 


Laboratory work and field experi- 
ence have shown that raw sludge 
flocs break down faster than digested. 
The maximum holding time at one 
batch-mix raw sludge plant in Con- 
necticut is 1% hours, beyond which 
time filtering rates and cloth blinding 
are markedly affected. This plant 
generally filters a 600 to 700 gal. 
batch in one hour or less. The per- 
missible holding time at a digested 
sludge plant has been, however, about 
5 hours for a 4000 gal. batch. At the 
latter plant, the mixing tank agita- 
tors are set in motion for a few 
moments from time to time to pre- 
vent segregation of the sludge floc 
and liquor. Occasionally near the 
end of the run a few pounds more 
of ferric chloride must be added to 
the remaining portion of the batch. 

Gravity-flow float-controlled 
sludge-feed to the filter vats is rec- 
ommended to reduce to an absolute 
minimum disturbance to the condi- 
tioned sludge floc. If proper agita- 
tion could be secured in the filter vat 
proper, by baffling or diffused air 
or some other arrangement, this 
would be the preferable conditioning 
point, and the writer believes that 
the vats may eventually be used as 
continuous conditioning chambers by 
filter manufacturers. The overflow of 
conditioned sludge from the filter 
vat should be held to a minimum. 























When such sludge is returned to 
the conditioned sludge over-agitation 
is likely, if returned for conditioning 
an over-dose of chemical will occur, 
or if returned to concentration or 
digestion tanks the conditioning 
chemicals are largely wasted. Many 
installations could employ float con- 
trol at the conditioning tank or filter 
yat to prevent this. 

If a plant set-up requires the use 
of mechanical lifters (pump, bucket 
elevators, etc.) for conditioned sludge 
certain precautions will improve fil- 
tering. When a pump is employed, a 
plunger or diaphragm type (not cen- 
trifugal), should be used and it 
should be operated at slow speed by 
a float control in the filter vat. If 
bucket elevators are used, they should 
move slowly through the sludge and 
the buckets should discharge their 
entire contents, otherwise the floc will 
be over-agitated and filtering trouble 
follow. In an article to follow suit- 
able types of mixing tanks and air 
and mechanical agitation will be dealt 
with more specifically. 


Dry Solids Yield of Vacuum 
Filters 


It is common practice to report the 
yield of vacuum filters by stating the 
pounds of dry solids removed per 
square foot of filtering area per hour 
of filter run. There are three common 
methods of computing this arbitrary 
figure. 

Method I If the volume of con- 
ditioned sludge is measured in gal- 
lons, and a composite sample of this 
conditioned sludge is collected for 
dry solids determination, the pounds 
ot dry solids per sq. ft. per hour re- 
moved by the filter can be computed 
by dividing the total pounds of dry 
solids in the sludge by the product 
of sq. ft. of filter area and hours of 
running. If the removal of dry sew- 
age solids alone is desired, the solids 
determination is made on the uncon- 
ditioned sludge. The usual way of 
reporting is, however, to include the 
weight of chemicals. For example, 

Suppose, 3000 gals. of conditioned 

sludge containing 15% solids is 
filtered in 5 hours on a filter area 
of 100 sq. ft. What is the rate 
in Ibs. of cake per sq. ft. per 
hour? 
3000 x 8.33 x 0.15 = 3748.5, say 
3750 Ibs. dry solids. 


Then ; 

3750 
——— = 755 lbs. per sq. ft. per 
5 x 100 hr. of dry solids. Ans. 


(No allowance made for specific 
gravity, so as roughly to balance 
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solids lost in filtrate. See discussion 
on this under “Computation of 
Amount of Chemicals Required for 
Filtration of Sludge” in the June, 
1939, issue of this magazine.) 


Method II Yields are readily 
computed from the weight of the 
filter cake. Totalizers, which weigh 
the cake while it moves on convey- 
ors, are available, or the cake can be 
weighed in trucks using platform 
scales. A composite sample of the 
filter cake is collected during the run 
and the per cent of moisture in the 
cake is computed. 

Thus, if 9000 Ibs. of filter cake is 
produced in 5 hours on a 100 
sq. ft. filter drum, and the cake 
moisture is found to be 60%, 
then, 

9000 x 0.40 (% dry solids) = 
3600 Ibs. dry solids. 


Then; 


3600 
——— = 722 lbs. dry solids per 
5 x 100 sq. ft. per hr. Ans. 


Method III The third method in- 
volves more computation but will 
give reasonably accurate results if 
care is taken. The method is useful 
when no ready means for weighing 
the filter cake is available or if the 
volume of sludge being filtered is 
not readily obtainable. 


The filter drum speed is accurately 
determined and maintained constant. 
The sludge conditioning and sludge 
vat level are held as nearly constant 
as possible to insure a cake of uni- 
form thickness. Samples are taken at 
the filter discharge apron with a 
cookie cutter, taking three samples 
each time across the face of the drum. 
The more frequently these samples 
are collected, the more accurate will 
be the computations, as variations in 
cake thicknesses introduce the largest 
error. From 15-minute to half-hour 
intervals between sample cutting is 
suggested. 

The three samples collected each 
time are weighed immediately, to the 
nearest 0.1 gram, on a pan balance. 
These samples are stored in an air- 
tight container (a screw top mason 
jar is very satisfactory) and after 
collecting the cakes for one or more 
hours representative cores of the 
samples are removed with a core 
borer. These cores are used for the 
solids determination. The cakes are 
then discarded and a new set col- 
lected during the next period. 

By knowing the area of the cookie 
cutter and the average weight of the 
cakes cut, the yield is recorded in 
Ibs. per sq. ft. of filter area. Since 
the filter area and drum speed are 
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known, the Ibs. of wet cake being 
produced per revolution of the filter 
can be readily computed. When the 
dry solids in this wet cake are deter- 
mined for each period, the total 
weight of dry solids can be computed 
for the total filter run and the aver- 
age yield in lbs. per sq. ft. per hour 
reported. 

This method of computation 
should check within about 10% of 
the yields computed from weighing 
the entire output of filter cake. The 
following example will illustrate the 
method : 

Basic Data: Area of one sample 


(cookie cutter area) — 0.039 
sq. ft. 

Number of samples taken at each 
sampling = 3 


Area of 3 weighed samples = 
0.039 x 3 = 0.117 sq. ft. 

Area of filter drum (length of 
face times drum circumference) 
= 100 sq. ft. 

Suppose we consider a period of 
sampling between 10 a.m. and 12 
noon with three samples taken across 
the face of the drum every 15 min- 
utes beginning at 10:15 a.m. 

Then, 3 samples were collected on 
8 different times until 12 noon. Sup- 
pose the average weight of the 3 
samples collected each time was 56 
grams. 

By timing the filter drum, for at 
least two (preferably more) com- 
plete revolutions, it is found that the 
drum is revolving at the rate of 20 
revolutions per hour. Then in two 
hours the drum makes: 

20 x 2 = 40 revolutions. 

Now, the total square feet of cake 
produced in 2 hours must be: 

100 (sq. ft. of drum surface per 

revolution) x 40 (revolutions 


in 2 hours) = 4000 sq. ft. 


Since, the 3 samples of cake weigh 
56 grams and their area is 0.117 sq. 
ft. the cake must weigh (56 x 8.54) 
= 478 grams per sq. ft. 

Computation : 

1 sq. ft 
—_——— = 8.54 
0.117 sq. ft. 


In other words 1 sq. ft. of filter 
area is 8.54 times as large as the 
0.117 sq. ft., area of- the 3 samples. 
Therefore the weight of the 0.117 
sq. ft. of samples 56 grams is multi- 
plied by the factor 8.54. 


Since there are 454 grams in a 
pound, the cake weighs 
478 
—— = 1.05 lbs. per sq. ft. 
454 
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Fig. 2:—Industrial Railway System at Hartford, Conn. 


Showing dump-cars for removal of sludge cake to dump. Cake discharge chute shows 
in left background. 


Hence, 1.05 x 4000 = 4200 total 
lbs. of cake produced for the 2 hour 
period. 

Suppose the dry solids in this cake 
are found to be 40 per cent. (Solids 
determinations procedure may be 
found in any laboratory guide book.) 

Then, 4200 x 0.40 = 1680 Ibs. of 
dry solids produced. 

Hence, 

1680 (lbs. dry solids) 





2 (No. of hrs. of run) x 100 (sq. ft. 
in drum) 
8.4 Ibs. of dry solids per sq. ft. 
per hr. Ans. 


Similar determinations may be 
made for several operating periods 
and the average yield determined. As 
stated above, the computation by 
this method will ordinarily check 
within 10% of the yield calculated 
by weighing all of the sludge cake 
produced. [The yields of filters at 
plants in Connecticut will be given 
in the next article of this series. | 


Disposal of Filter Cake 


Filter cake may be used for fill, or 
may be burned or utilized as a fer- 
tilizer. 

Use as Fill:—If the cake is di- 
gested it may be used for fill, with- 
out cover, provided the appearance 
of the exposed sludge is not objec- 
tionable. Digested cake does not have 
a carrying odor and flies will not 
breed in it or be particularly at- 
tracted to it. 

On the other hand, unless exces- 
sive lime is added in production the 
exposure of raw sludge cake over 
a wide area will generally result in 
an objectionable carrying odor and 
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it will usually prove advisable to 
bury such sludge cake under ashes, 
earth or other suitable cover to a 
depth of 2 to 6 inches, depending on 
the wetness of the ground, nearness 
to houses and other local conditions. 
While flies do not appear to breed in 
dried raw sludge cake, they are at- 
tracted and the exposure of such ma- 
terial is, therefore, somewhat of a 
health menace. Raw cake also con- 
tains a large amount of combustible 
fuel and there is danger of spon- 
taneous combustion. If the material 
is dumped with other rubbish it may 
take fire. This would emit an offen- 
sive odor with resulting complaints. 
In built-up sections it is a good pre- 
caution to segregate the sludge from 
other rubbish and to use earth fire 
walls for isolating the sludge in lim- 
ited areas. This will prevent the 
spread of the fire over a wide area. 

Unless the dumping area is adja- 
cent to the treatment plant there is 
also the objectionable possibility of 
the cake being spilled in the streets 
from the trucks hauling the material. 
In view of the many draw-backs to 
disposal of raw sludge cake by the 
fill method it appears wise to dispose 
of such cake by incineration at the 
larger plants or to employ digestion 
at the smaller ones in connection with 
vacuum filtration. As a matter of fact 
recent large works are being equipped 
for at least partial digestion of sludge 
prior to vacuum filtration. 


Incineration 


Incineration of sludge cake is a 
rather recent innovation and im- 
provements in design and operation 
are continually being made. Furnace 
temperatures must be carefully 
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watched with incineration and the 
pre-heaters, when provided, must be 
protected against overheating, 

All of the furnaces installed jp 
Connecticut to date are of the rab. 
bling multiple-hearth type with re- 
volving rabble arms. The sludge js 
generally burned in these furnaces 
at a temperature between 1200 and 
1400° F., this temperature giving 
odorless operation without black 
smoke and a final ash containing not 
more than 5 per cent, and frequently 
1 per cent or less, of organic matter, 
Burning efficiency should be checked 
by observation of the temperature 
on the various hearths, absence of 
black smoke or odor from the stack, 
appearance of the cake on each 
hearth, analysis of the furnace ash, 
and in some cases by checks with a 
flue gas analyzer. Ideal burning is 
indicated with the analyzer, when 
the flue gas contains but a trace of 
carbon monoxide (CO), between 9 
and 10 percent of carbon dioxide 
(COz) and between 7 and 8 per cent 
of excess oxygen (Og). 

The fluctuating volatile content 
and more variable conditioning of 
raw sludges, with an accompanying 
tendency for the cake to run wetter 
and less uniform in moisture, may 
give certain operating difficulties 
with incinerators that will not occur 
with digested sludge. However, close 
supervision of sludge incineration is 
desirable with either type of sludge. 














Fig. 3:—Sludge Cake By-pass Chute at 
New Britain, Conn. 
(For removal of cake with trucks during 
repairs or shut-downs of sludge 
incinerator.) 
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As Fertilizer 

With the collaboration of C. C. 
Carson, chief chemist of the Con- 
necticut State Department of Health 
Laboratories, and Dr. M. F. Morgan 
of the Connecticut Agricultural Ex- 
riment Station, samples of raw and 
digested sludge cakes have been ex- 
amined for bacteria and chemical 
constituents. The available nitrogen, 
hosphoric acid and potash do not 
differ materially in these cakes from 
the usual results with air-dried 
sludge cake. Other laboratory find- 
ings are, however, of interest. 


Bacteria in Filter Cake 


The following tabulation, pub- 
lished previously by the writer in 
an earlier paper on vacuum filtra- 
tion, lists the results of some bac- 
terial examinations of sludges. The 
filter cakes were collected with ster- 
ile forceps from the discharge apron 
of the filters. The air-dried sludge 
samples were collected from sludge 
beds after 2 to 4 weeks of storage: 
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Fig. 4:—Modern Sewage Treatment Plant at West Haven, Conn. 
Building houses complete sludge handling facilities together with chemical storage on 
second floor, a laboratory, office, wash rooms, chlorination facilities, sewage pumps, 

heating equipment and other miscellaneous facilities. 


There appear to be two significant 
disclosures discernible from this 
table. One indicates that sludge cakes 
of high pH values contain markedly 
fewer bacteria than were present in 


TABLE 


Bacteria in Sludge and Sludge Cakes 
(per. gram or per millileter) 


Standard Plate 


Coliform Or- 
ganisms (Con- 
firmed) pH 


Sample Count: Colonies 

Raw unconditioned sludge (IA) 114,000,000 10,000,000 5.8 
Raw conditioned filter cake (IB) 45,000 10 11.8 
Raw unconditioned sludge (IIA) 10,600,000 1,000,000 6.5 
Raw conditioned filter cake (IIB) 49,000 1,000 10.5 
Raw unconditioned chemically- 

precipitated sludge (IIIA)........ 44,000,000 10,000,000 6.4 
Raw conditioned filter cake 

SRE eee Sem 850,000 Less than 10* 10.6 
Digested unconditioned sludge 

i RRS RY Rae Pace eae os 1,750,000 10,000 7.0 
Digested conditioned filter cake 

| a eee eee 56,000 Less than 10* 10.3 
Digested unconditioned sludge 

BED -sileeeittaebn ciibiitiitaengiaat Se acing 32,000,000 1,000,000 7.1 
Digested elutriated conditioned 

SE CO OVID vsti 39,000,000 10,000 6.3 
Air-dried digested sludge cake 

PARE iicasibieaiicancehoeinlensiasdaiaecakane 28,000,000 1,000 7.1 
Air-dried digested sludge cake 

SPOUT "schislulinisensthescacsaitoaidantinese 23,000,000 100 6.7 
Air-dried digested sludge cake 

OW MED tninsdibtinsatasiemeedigecscisseinieapoes 1,200,000 Less than 10* 6.8 
Digested sludge (IXA)................ 4,500,000 1,000,000 6.9 
Air-dried digested sludge cake 

CRDEED :ipcicetiniincconioniantelbnebiclan 216,000,000 100,000 6.8 


* No larger portions than 1/10th. Ml. were examined. 





*“Vacuum Filtration of Sludge,” Sewage 
Works Journal, November 1938, Pp. 949. 
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the unconditioned sludge. The other 
indicates, by comparison of the lim- 
ited samples collected, that filter cake 
conditioned with lime contains fewer 
bacteria than air-dried sludge. 





Grease or Fats in Filter Cake 


The grease in filter cakes examined 
in Connecticut averages 614% (dry 
basis) with a range of from 4 to 
13% for both raw and digested 
sludges. It is generally agreed, how- 
ever, that under average conditions 
the soil bacteria will assimilate this 
grease without soil clogging. 


Iron in Filter Cake 


The total iron as Fe (dry basis) 
has varied in samples collected by 
the writer from 1.4 to 3.7%. The 
average has been about 2%. 


General Conclusions on the Use 
of Sludge Cake as Fertilizer 


Aside from the considerations 
above, raw sludge cake is not far re- 
moved from ordinary night soil and 
its use as fertilizer, except under 
rigid control, is open to objection 
from the hygienic standpoint. The 
use of air-dried digested sludge for 
fertilizer has been very thoroughly 
covered by Pearse in his Committee 
Report on “Utilization of Sewage 
Sludge as Fertilizer’* — (Sewage 
Works Journal, Nov. 1937) and the 
suggestions given in this report seem 
applicable to digested sludge cakes. 


[In his next, fourth, article in this 
series Mr. Van Kleeck will discuss 
laboratory control procedures in 
sludge filtration; records, and filtra- 
tion data at Connecticut filter plants. 
—Eprror. ] 
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sludge, although the alum flota- 

tion method, developed at this 
plant, produces a much drier prod- 
uct than we had ever hoped to ob- 
tain, the cost of the alum is con- 
siderable. We have found that freez- 
ing and thawing sludge destroys the 
sliminess and allows the water to 
drain off very readily. When the 
water is drained off we find the sol- 
ids in a clay-like condition with a 
water content of 65 per cent. With 
this low water content the sludge 
will, theoretically, support its own 
combustion. 

Sludge digestion gas contains 
Methane, which is available for 
power production and carbon diox- 
ide. The last named suggests refrig- 
eration. On delving into the possibili- 
ties of this combination we find that 
it would be entirely possible to com- 
press the COs for refrigeration pur- 
poses using the CH, as a source 
of power. However, since reclama- 
tion of the CO. would be somewhat 
cumbersome and its use would in- 
volve the development of rather high 
pressures, and, since there are avail- 
able other refrigerants which work 
at much lower pressures and which 
can be used repeatedly with very lit- 
tle loss, it seems more practicable at 
this time to forget the CO2. and use 
one of the low pressure hydro-car- 
bons as the refrigerant. 


|: THE MATTER of dewatering 


A Study of the Scheme 


Basing calculations on the standard 
ammonia refrigeration machine, we 
find that there is ample power in the 
gas from any digestion system di- 
gesting domestic sludge, to freeze 
and thaw all of the sludge digested 
ir: such system. Such is indicated in 
the following Heat Balance calcu- 
lation computed on the basis of 10,- 
000 population. We at the Joint 
Treatment Plant are now delving 





*The Joint Sewage Treatment Works of 
Plainfield, Dunellen and Bound Brook, N. J. 
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SLUDGE DEWATERING BY FREEZING 


By JOHN R. DOWNES, 


Superintendent,” 
DUNELLEN, NEW JERSEY 


into the practical application of this 
system and intend to install a full 
sized unit in the near future. 


Sludge Dewatering 


OBSERVATION: Sludge after 
freezing, dewaters very readily 
on thawing. 


PROABLE REASON: Breaking 
up of cellular structure. 


PROBLEM: Practical application 
of principle to dewatering sludge. 


SLUDGE PRODUCED AND AVAIL- 
ABLE ENERGY FROM DIGESTION 
GAS 

Number of persons (used as a 

0, MS eer: 10,000 A 
(1) Weight of dry solids daily 1,000 lbs. B 
At 5% solids, Raw sludge 

Cle CORE cee 20,000 Ibs. C 
At 5% solids, Digested sludge 

(daily) (40% red.).............. 12,000 Ibs. D 
(2) During Digestion sludge 

produces gas at min. rate of 

0.6 c.f. per person daily...... 
Heat Value of Gazs.................... 
6,000 


6,000C.F. E 
650BTU F 





= 250 c.f. gas per hour 
24 
and with internal combustion 
engine at 30% efficiency we 
250x650x.39 
have: ENERGY = 19.1HP G 
2545 


HEAT TO BE EXTRACTED TO 
FREEZE SLUDGE 


Weight of digested sludge to 


be frozen (from D)............ 12,C00 lbs. H 
Temp. drop to freezing point 

gt gl’ SAIEST ERA 45 deg. I 
Latent Heat of 10&...........-.... 144BTU K 
Heat extracted to freeze 

12,000 Ibs. (D) = 12,000 

x (45 plus 144)... 2,268,000BTU L 

REFRIGERATION AND POWER 

REQUIRED 

BTU representing one ton of 

refrigeration .................... 288,000BTU M 
Tons refrigeration effect re- 

2,268,000 
quired = —— ............... 7.8 Ton O 
288,000 

An ammonia refrigeration sys- 

tem, including all auxilli- 

aries requires, per ton of re- 

DOES ne 2HP P 
Power required from O & P 

ay So ay | | aE . ISSHP 0 
Power available from G.......... 19.1 R 








HEAT REQUIRED TO THAW 
SLUDGE 


Latent heat of ice plus tem- 
perature rise of 5 degs. = 


(12,000 (H) x 5 plus 
eet 1,788,000BTU § 
(From compressor cooling 


and condenser water) 


HEAT AVAILABLE FOR HEATING 
DIGESTORS 
Internal combustion engine at 
30% efficiency 
Heat in cooling water, 70% of 
input 
Heat in cooling water recov- 
erable, 65% 
65 x .70 x 6,000 x 650......1,774,500BTU T 
To raise 20,000 Ibs. (C above) 
from 50° F. to 80° F. 
= Peet S Bee 600,000B TU 
(Plus radiation losses) 


Drying and Incineration of the 
Dewatered Sludge 


After dewatering the digested sludge, 
we dry it by Spray Drying and burn it 
as powdered fuel in the Spray Drier 
Furnace. 

If we dewater by freezing and thawing 
and actually turn the remaining moisture 
of the sludge into live steam we have the 
following heat balance: 

Assuming that we start the drying pro- 
cess immediately after dewatering we must 
raise the temperature of the dewatered 
sludge from 32 plus 5 (37) degrees F. 
to 212 F. and then add enough heat to 
vaporize the water. 

The 20,000 Ibs. of 5% moisture green 
sludge has been reduced 40% by digestion 
and we have 40% of the original 1,000 Ibs. 
of dry solids or 600 lbs. of dry solids to 
dry and burn. After digestion and de- 
watering this 600 Ibs. of solids is in the 
form of sludge containing 65% moisture 
and represents 1714 lbs. of digested, de- 
watered sludge. 

To raise 1714 pounds of sludge 

from 37° F. to 212° F. re- 

quires 1714 x (212—37)..299,950BTU W 
To evaporate the water into 

live steam 1714—600 — 1114 


Ibs. water x 970............ 1,080,580BTU X 
Total BTU required = 1,080,- 

580 + 299,950 .............. 1,380,530BTU Y 
BTU AVAILABLE FROM 600 LBS. 
DRY SOLIDS 
GOO x. S1O0F ng ic ees 3,060,000BTU Z 
(*BTU per Ib. Plainfield dry 

solids) 


The 600 Ibs. of dry solids con- 
tain about 50% ash. 

Then the original 20,000 Ibs. 
of green sludge has been re- 
duced in one continuous pro- 
Oe Te Se 



















282A 


DOW FERRIC CHLORIDE 


A Solution to Sewage Treatment Problems | 


q 

















iin pUuVN ae 


COMPAN 


38-45% SOLUTION TANK CAR SHIPMENT 





TT. FACTORS largely guide the pencil of an engineer in 
planning a sewage disposal plant—simplicity and low 
operating cost. Plants designed to use Ferric Chloride 


invariably give both. 


Dow Ferric Chloride will accomplish satisfactory results for 
sewage coagulation and sludge conditioning. In addi- 


tion, Dow's product has other outstanding advantages. It 60% 


. ° CRYSTALS 
t = 
contains less than one-half of one per cent insoluble PACKED 300-48. 
impurities. The crystals can be stored without difficulty in AND 


temperatures as high as 97 degrees F. 500-LB. BARRELS 





Dow Ferric Chloride is supplied in 38-45% solution in tank 
cars and 60% crystals packed in 300 and 500 Ib. barrels. 
FOR SEWAGE COAGULATION—Greater removal of sus- 


Dow Technical Service covering design and operating pended solids ¢ Lower 5-day B.O.D. © Increased flexibility 





problems of sewage disposal plants is available to to meet peak loads and low stream flows ¢ Economical 


engineers. Write today for full information. effluent improvement ¢ Reduction of hydrogen sulphide 


odors. 
THE DOW CHEMICAL COMPANY FOR SLUDGE CONDITIONING— Minimum chemical and 
MIDLAND, MICHIGAN operating costs @ Cuts dewatering equipment cost— 


Branch Sales Offices: 30 Rockefeller Plaza, New York City; Second and Madison 
Streets, St. Louis; Field Building, Chicago; 9 Main Street, San Francisco; 
4151 Bandini Blivd., Los Angeles. 


increases performance ¢ Gives higher filtration rate. 
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48° MONO-CAST CENTRIFUGAL PIPE 


Center of interest at A.W.W.A. meeting at Atlantic City was this 48” B&S Cast Iron Pipe centrifugally 
cast in sand-lined refractory mold by the Mono-Cast method at Acipco. Length, 16 ft.; weight, 
8100 lbs. Physicals 25,000 Tensile; 50,000 Modulus of Rupture. Tar-coated outside, and Enamelined 
inside. Bead cast on spigot end. Approximately 350,000 feet of Mono-Cast Centrifugal Pipe in 
30” and 36” diameters are giving outstandingly satisfactory service in water and sewage disposal 
systems, gas transmission and distribution mains, etc., throughout the United States and in foreign 
countries. Acipco is now furnishing Mono-Cast Centrifugal Pipe in diameters from 3” to 48” 
inclusive. Write for literature. 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM, ALABAMA 


New York City Chicago Kansas City Minneapolis Dallas 
Los Angeles San Francisco Pittsburgh Cleveland 


oe I fa . 
ae uct or SLUDGE GAS 


ek ied) METER IT... 


Metering the gas with Connersville Rotary Displacement Meters 
gives you an accurate record with a minimum of attention. A 
simple counter records the volume of gas in cu. ft., requiring 
no computation. The meter is of all cast iron construction, without 
small parts, requires minimum maintenance and no adjustment. 
Pressure absorption is extremely low. Meters are available in 
sizes to handle any required volume—through a single meter. 


USE It... 


Roots-Connersville rotary positive blowers in many activated 
sludge plants are being driven by power obtained from the 
digestor tank sludge gas, furnishing all of the air needed for 
this highest type of sewage treatment and eliminating all electric 
current costs for aeration. 


¢ ROOTS-CONNERSVILLE ° 
BLOWER CORP. 


907 Mount Ave. Connersville, Ind. 
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Consult 






wherever AIR is needed 
under moderate pressures 
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THE CONTINUOUS STABILITY 


INDICATOR AND THE 
LANGELIER INDEX 


By LINN H. ENSLOW. Editor 


page 107—“A Continuous Stability and Corrosivity 

Indicator” was described and sketched. The descrip- 
tion and sketch has also been reprinted in the Reference 
and Data Section of our May, 1939, issue—page 229. 
Briefly, the continuous indicator consists of two vertical 
tubes, filled with pulverized and granular calcium car- 
bonate, connected in series. Water, when continuously 
run through the contact units will either dissolve calcium 
carbonate or deposit ‘such, if it is not in a stable condi- 
tion. If the water is aggressive the degree of corrosivity 
will be revealed by the titratable alkalinity (calcium 
carbonate) pick up, and pH value increase, during its 
passage through. If the water is a lime treated water 
it may be an unstable water and deposit calcium car- 
bonate. The latter is revealed by a loss of titratable 
alkalinity and the pH value decrease. 


In short, the Enslow Stability and Corrosivity Indi- 
cator is nothing more than a device which serves to 
reveal continuously, with minimum manipulations and 
opportunity for error, what may otherwise be revealed 
by the well known marble-test, more laboriously con- 
ducted with bottles and pulverant calcium carbonate. 


Some have referred to the continuous indicator as 
nothing more than a device for making the “Marble 
Test DeLuxe’”—and, this tells the story in a nut shell. 
However, the term “Super-Safety” might be added to 
“DeLuxe”, because the scheme has a high safety-factor 
against deficiencies of the “Standard Model” marble- 
test. Now this brings us to the point of our story. 

In its conception the Continuous Stability Indicator 
was intended as a device to Serve as a “short cut” to 
Langelier’s scientifically exact Index Number, revealing 
the degree of aggressivity of waters and serving as a 
guide in treatment. The basic idea was that the water 
leaving the contact unit, being essentially if not wholly 
saturated in respect to calcium carbonate, would reveal 
Langelier’s “pH,” (saturation pH value) from which 
the pH value of the influent water might be deducted 
to reveal the overage or the deficiency in pH value— 
in other words the same as the calculated Langelier 
Index Number. This is fine; only it proves not to be 
so. Why? Here’s why: 

From those who are most familiar with the Langelier 
Index we learn that Langelier’s “pH,” is a hypothetical 
value. Further, that it becomes a sort of “Will-O-the- 
Wisp” value in the Continuous Stability Indicator, 
because the value of “pH,” (a calculated value which 
changes with calcium ion changes)’ is continuously 
changing during the progress. of the water through the 
calcium carbonate. So, in short, “pH,” must continue 
to be hypothetical and the Stability Indicator Number, 
derived by difference in titratable alkalinity and/or pH 
values (in fact) of influent and effluent water, must be 
christened anew. And, without copyright or patent pro- 
tection, upon advice of counsel we name it the Enslow 


[i THE March, 1939, issue of this magazine on 


Index. Figuratively, it is nothing more than a “Self 
Starting DeLuxe Model—1939” of the Marble Test, 
with simplified “steering” at no extra cost. In truth it 
is a time saving scheme of taking labor out of and put- 
ting dependability into the marble test, which “works 
while you sleep” and, also, while you play hookey from 
the job, if you do so occasionally. 


Comments Received 


Here are correctional comments made by Professor 
W. F. Langelier (University of California), Professor 
E. W. Moore (Harvard University) and Harvey Lud- 
wig, of San Pedro, California, who did graduate thesis 
work on Langelier’s equations. 


From Professor Langelier: 

“It strikes me that you have suggested a perfectly 
logical and useful technique for the marble test espe- 
cially adapted for plant control. ... The pH differences 
(influent and effluent) approximate the Langelier Index 
but are not equal to it, except when the difference is 
zero—i.e., when the supply is in true equilibrium... . 
The pH at which any water will become saturated will 
be different, depending upon its composition and what 
chemical is used to bring about such saturation. In 
computing the Langelier Index, this difficulty is avoided 
by making pHs a hypothetical quantity—i.e., “pHs” is 
the pH at equilibrium assuming no change in composi- 
tion of the water in bringing it to equilibrium. 

I believe, in the marble test, and as applied to the 
Continuous Stability Indicator, that the most sensitive 
and most useful result is the difference in titratable 
alkalinity.” 


From Professor Moore: 

“{n our discussion, somehow or other, the erroneous 
conclusion was reached that the Langelier Saturation 
Index is the same thing as the difference in pH of in- 
fluent and effluent of the Stability Indicator.” (His 
explanation as to the reason why erroneous is the same 
as that of Professor Langelier above——Ep.) “The two 
indices are, therefore, not strictly the same and, in the 
interest of scientific accuracy, should be distinguished 
from each other. 

I see no reason, however, why the index derived from 
your Stability Indicator should not be: regarded as a 
basic property of the water, fully as significant as the 
Langelier Index, and perhaps of more ‘practical value, 
as being more easily determined. It should be possible 
to determine the desirable limits for this index, just as 
has been done for the Langelier Index. May I suggest 
that it be called the Enslow Index?” 

Professor Moore proceeding with proof that the two 
Index Numbers may be widely different presents the 
following table taken from a thesis by one of his stu- 
dents. 
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COMPARISON OF THE LANGELIER AND ENSLOW 
INDEX 


(Taken From the Harvard Studies—1939) 






































Source of Langelier Langelier pH after Enslow 
Water Original pHs Index CaCO, Index 
Sample pH (hypothetical) (calculated) contact (observed) 

Newton (raw) ........ 6.65 9.09 —2.44 8.70 —2.05 
Lowell (raw) .......... 6.45 9.54 —3.09 8.75 —2.30 
Cambridge (raw) .. 5.60 9.76 —4.16 8.80 —3.20 
Great 











Barrington (raw).... 8.10 7.76 +0.34 8.05 +0.05 
Lawrence (raw)........ 4.40 10.58 —6.18 8.80 —4.40 











From this table it is to be noted that saturation and 
equilibrium within the Stability Indicator occurs at pH 
8.05 to 8.80 regardless of the influent pH value (see 
Lawrence water) and that Langelier’s hypothetical 
“pH,” (calculated) varies considerably, depending upon 
the original pH and composition of the water. And, the 
two Index Numbers most nearly approach each other 
when the water is nearest in balance in respect to cal- 
cium carbonate saturation; to-wit, the raw water of 
Great Barrington at pH 8.10 is an example. 





















































From Mr. Ludwig: 








Mr. Ludwig’s explanation of why the Stability Indi- 
cator can not reveal the Langelier Index, accurately, 
except at saturation stage, is the same as that of the two 
professors. His second comment follows. 

















“Your device, apparently a ‘mechanized marble test,’ 
seems to have many advantages over the ordinary marble 
test. One important improvement is the elimination of 
error due to the slight soluble alkali in the CaCOsz 
powder used. I do not believe the precaution of first 
washing the powder, which may be of considerable 
importance, is usually made in the ordinary test.” 





























From Others: 


From C. P. Hoover at Columbus and others, we learn 














CONTINUOUS STABILITY INDICATOR AND LANGELIER INDEX 


that the Continuous Stability Indicator is working out 
to practical advantage in plant control operations, We 
hope that not too many records will require alteration 
in respect to change from the erroneously suggested 
Langelier Index to some other designation. 


The Indicator in Lime Feed Control 


In lime treatment for corrosion suppression, in the 
following suggestions we may be once more Sticking 
out what of our neck is still intact. However, based on 
experiences, it sounds reasonably sane. 


Having determined the pH values and titratable alka- 
linity of the Indicator influent and effluent the increase 
in alkalinity must be assumed to reveal the hunger of 
the water for calcium carbonate. Or, decrease will indj- 
cate the degree of overfeeding in attempting to produce 
a stable water. 

In the case of the under-fed water, to satisfy the 
calcium hunger the alkalinity (CaCOg) increase from 
influent to effluent may be converted to pounds per 
million of CaCOg by multiplying the parts per million 
recorded (titration figures) by the factor 6.16 to learn 
what additional dosage of hydrated lime (figured as 
pure ca(OH)s2) is indicated, or by the factor 4.66 if 
burned lime is employed. Such factors are based on 
the fact that 1 p.p.m. alkalinity pick-up shows a CaCO, 
hunger equal to 8.33 Ibs. per million. Equivalents, in 
respect to CaCOs production, for pure hydrated lime 
Ca(OH). or pure quick-lime (CaO) are 6.16 Ibs. and 
4.66 lbs. per million, respectively. 

These figures should serve, at least, as a guide in 
varying the lime application. Therewith, the Stability 
Indicator will supply pH and alkalinity changes that 
will serve for plotting an operating graph, serving to 
reveal required dosage changes of the particular lime 
being used to bring the Stability Index into the effective 
operating zone. 














A SUCCESSFUL “FACE LIFTING” OPERATION ADDS “ALLURE” AND LONGEVITY TO 
FULTON’S WATER TOWER 





These are interesting “before and 
after” views of the rehabilitated con- 
crete standpipe of the Fulton, N. Y., 
water supply system. 












This effective and money saving re- 
pair job was done by chipping away 
all friable and disintegrated concrete 
inside and outside of the tower; 
thereafter filling all major cracks 
and resurfacing by the Embeco 
Method developed by The Master 
Builders Co. of Cleveland, Ohio. The 
interior was finished with two coats 
of Metallic Waterproofing, and the 
exterior received two finishing coats 
of Master Builders’ ‘“‘Mastertex,” 
with the result shown in the ac- 
companying picture*, 

































































This project was under supervi- 
sion of H. A. Andrews, City En- 
gineer of Fulton. The work was 
done by the E. C. Mutter Construc- 
tion Co. of Fulton, N. Y. 

*(Loss of detail in the picture of 
the finished tower, due to high light 
reflection, is regrettable. ) 
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compressor if other 
source not available). 





eral makers. 


Amm-O-Feeders, for aqua ammonia, cut “available NH:” 
chemical cost in half; the feeder itself costs but one-third 
as much as anhydrous ammonia feeders (i.e. lower interest 
and depreciation charges). 


There is no size limitation—the larger the plant the larger 
the total saving—in some cases, thousands of dollars 
annually. 


Amm-O-Feeders can be furnished for simple constant-rate 





of 26° Be’ Aqua Ammo- to compressed air (inex- tain desired dilution by tank. 
nia—available from sev- Pensive garage - type gauge glass observation. 
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AMM-O-FEEDERS...Ammoniation by the 
hed at less than 


14 the cost! 





Jind 


1. Buy a standard 110 2 Insert “injector pipe’ 3. Blow ammonia into 4. Blow dilute ammonia 5. Use % Proportion- 
in drum cover; connect “diluting tank’ and at- into ‘‘weigh-and-feed’ eers’% AMM-O-FEED- 


ER to feed the solution 
into pipe line under 
pressure. 


feeding; for “on and off” operation as pumps start and 
stop; or for flow-proportional control from mechanical or 
Venturi meter in the line. 

One arrangement for a large plant is shown—fool-proof 
and fume-proof, properly vented. A smaller plant will be 
equally well served by a much simpler layout. 

Write us for more information on this economical:-method 
of feeding ammonia—and making your residuals “follow 
through” to the end of your mains. 


% Proportioneers% led the way to low cost chemical feeding 









9 N. Codding St. 





% PROPORTIONEERS, 


“Chemical Feeder Headquarters” 


INC. % 


Providence, R. I. 



























The LOCK JOINT “Book of Experience” 
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Laying Pipe at Bogota, Colombia 




































































9000 Feet Up _ i 
in the Andes 


HE hazards of towering moun- 

tains, precipitous slopes and 
deep valleys encountered at Bo- 
gota, Colombia, were safely and 
economically surmounted by the H 
Lock Joint Pipe Company in the : 
construction of a 15.8 mile High- 
Pressure, High-Capacity Concrete 
Pipe Line. 


} 
| 
| 
The citizens of Bogota are perma- 
nently assured of an abundani | 
supply of mountain water, because | 
of the enduring qualities built into 
every length of Lock Joint Rein- ‘ 
forced Concrete Pipe. 


IOCK JOINT © 
Reinforced Concrete 
PRESSURE PIPE 


LOCK JOINT PIPE CO. Est. 1995. Ampere, N. J. 
Pressure : Sewer : Culvert : Subaqueous 
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Is there Fluorine in 
Your Water Supply ? 




















@ Many water supplies in those areas shaded on the map above 
contain dangerous quantities of fluorine. Analyses have shown 
this element to be present in amounts that will mottle or even 
completely destroy tooth enamel. Such a disfiguration severely 
handicaps an individual for life. 


@ How Fluorex Purifiers effectively and economically remove 
fluorine from water and prevent mottling of tooth enamel is 
told in Bulletin 2500-A. Write for your copy. 


INTERNATIONAL FILTER CO. 


325 W. 25th Place, Chicago, 


Illinois 











The FORD 
COPPERSETTER 


COPPERSETTERS are 
complete meter mount- 
ings, all brass and cop- 
per. Easily installed, 
convenient to use. 


COPPERSETTERS are 
made with and without 
valves and in various 
heights. Write for infor- 
mation. 











Leaks Located Easily 


Eliminate pressure drop, increase net income, reduce rates. 


GEOPHONE LEAK LOCATOR 


Locates leaks without extensive survey and excavation costs. 
Unaccounted for lossage stopped. Simple in operation—non- 
electrical and no moving parts. 


ONE MAN OPERATED 


Our prices are and always have been the lowest and the quality 
the highest. Check our prices on leak locators, pipe finders, 
dipping needles and aquaphones. For satisfaction and economy. 


PAY NO MORE 


GLOBE PHONE MFG. CORP. 


2011 Chanin Bldg. NEW YORK CITY 




















THE 


(44 SETTING AND TESTING 
EQUIPMENT FOR WATER METERS 


WABASH, IND., U.S.A. 





JOINTING CASTIRON WATER MAINS 
d and Poured No Large Bell-Holes to Dig 


Saves at Least 75% 


Leadite is shipped in powder form, packed in sacks of 100 Ibs. net each 
Leadite tested and used for over 35 years » Leadite Joints improve with age 


Be sure it is Leadite and accept no imitations 


THE LEADITE COMPANY 











ATIONAL WATER MAIN CLEANING CONS 


©, SO CHURGH ST. NEW YORK \ 





Water Control Equipment 





You will be interested in the complete 
line offered by MUELLER. Write 
for catalogs of the equipment in 
which you are interested. 


MUELLER CO. Decatur, 


Factories: Decatur, IIL; Chattanooga, 
Angeles, Calif.; Sarnia, Ont. 
Branches: New York and San Francisco 


Los 


Tenn.; 
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EQUIPMENT 


Inexpensive H:S Tester 





A new and inexpensive device for test- 
ing for Hydrogen Sulphide in digester 
gas, or in sewers, sumps, etc., has been 
developed by Connelly Iron Sponge and 
Governor Company of Chicago and Eliza- 
beth, N. J., which boasts being America’s 
oldest manufacturers of gas purifying ma- 
terials, having served the gas industry for 
65 years. 

Known as the “Smyly He2S Tester” this 
instrument uses specially prepared dry 
paper test disks pre-treated with the re- 
quired amount of lead acetate. Extremely 
sensitive, these disks are said to react to 
a concentration of only % grain HoS per 





New Condensate Trap by 
om A 


NEWS 


100 cubic feet of gas. Disks are furnished 
by the manufacturer on a spool in air- 
tight glass containers. They can be kept 
indefinitely. 

The test can be made in one minute. A 
disk is slipped into the glass chamber (sce 
cut) and the gas turned on. The rate of 
gas passage is determined by flame height 
at the jet burner. After test, the disk is 
dated and filed for permanent record. This 
device is reported to be especially useful 
for installing at the outlet of each gas 
purifying box, such as are used by the gas 
industry, and more recently at several 
sewage works. For use in connection with 
sewer or atmosphere testing the sewer 
gas must be aspirated through or sucked 
through the tester by a pump of some sort. 

An illustrated bulletin, recently issued, 
gives full details regarding the inexpensive 
“Smyly” HeS Tester”. For a copy, write 
Connelly Iron Sponge and Governor Co., 
3154 South California Ave., Chicago, III. 


New “Pipe Arch” by ARMCO 


@ Armco Culvert Mfgrs. Association has 
recently developed the “Pipe Arch” for 
drainage and culvert applications, where 
head room is an important consideration. 

The new Armco “Pipe-Arch” has all of 
Armco’s corrugated and paved pipes, the 
novel feature being its shape and high 
hydraulic efficiency. Tests indicate that the 
new shape possesses load strengths closely 
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comparable to that of round corrugated 
pipe of equivalent diameter or span. 


























Armco’s New “Pipe-Arch” 


The “Pipe Arch” is available in spans 
ranging from 18 to 72 inches, with the 
rise a little under two-thirds the span. It 
is available in plain or bituminous (as- 
bestos-banded) paved invert. The accom- 
panying illustration indicates the joint 
strength of two 20 ft. lengths suspended 
at the joint. 

Additional details are presented in 
Armco’s “Pipe Arch Folder.” For a copy 
write Armco Culvert Mfgrs. Association, 
Middletown, Ohio. 




















@ To meet a growing demand, Pacific 
Flush-Tank Company has perfected what 
is claimed to be a positively sealed trap 
for removing small quantities of conden- 
sate moisture from gas lines without any 
of the attendant hazards of gas leakage. 
It is simple in design, and rugged in con- 
struction. 

Set at low points in gas lines of sewage 
works, the trouble making condensate 
drains into the trap. Periodically the col- 
lected moisture is drained off by turning 
the operating handle a half turn. This 
operation positively closes the gas line 
connection before opening the drain, mak- 
ing it impossible for gas to escape. 

The P.F.T. Condensate Trap furnished 
with 1 in. pipe thread has a liberal reser- 
voir of approximately two quarts capacity. 
All parts of the trap proper are rugged 
aluminum castings, and it is designed to 
operate at pressures of 1 Ib. per square 
inch, or even less. 

Complete details and descriptive litera- 
ture may be had from Pacific Flush Tank 
Company, 4241 Ravenswood Ave., Chi- 
cago, Ill. 














THE Batley Synchro-Meler GIVES YOU 
FBlenibility \N METERING APPLICATIONS 


@ This meter panel includes both 
direct mechanically operated Fluid 
Meters and Bailey Synchro-Meters, 
which are electrically operated by 
remote transmitters. 


Wherever you have need for a cen- 
tral meter panel incorporating both 
mechanically and electrically oper- 
ated Fluid Meters, it is possible to 
maintain uniformity and neatness by 

MU-17 





Water Works & SEWERAGE, JULY, 1939 


employing this system of transmit- 
ting meter and recorder readings. 
Readings of flow, pressure, tem- 
perature, liquid level and other 
factors are accurately and quickly 
transmitted from out-of-the-way 
places to the receiving indicator, 
recorder or integrator by the 
Bailey Synchro- Meter. 

This electrical mechanism which is 
completely described and illus- 
trated in Bulletin No. 194-A, can 
also be used to eliminate the neces- 
sity of running high pressure piping 
up to meter and control panels. 


Write for your copy of this new Bulletin. 


BAILEY METER 


e COMPANY °* 


1072 Ivanhoe Road, Cleveland, Ohio 










BAILEY METER COMPANY LTD., MONTREAL 
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Simple to Use « Low in Cost 


IN SLUDGE CONDITIONING — Better 
Performance at reduced cost, including 
that of dewatering equipment. Boosts 
filtration rate. 


In COAGULATING SEWAGE —Filexi- 
bility to handle plant overloads. Greater 
removal of suspended solids. Improved 
effluent. 


In WATER FILTRATION —A practical 
and economical coagulant, giving quick 
forming, fast setting floc. 


INNIS, SPEIDEN & CO. 


LIBERTY STREET. NEW YORK, N. Y 


Cleveland Boston 


Gloversville, N. Y 


Philadelphia 











For Sale 


The Little Rock Municipal Water Works 
recently abandoned a steam pumping plant 
and a complete water softening plant. 

All equipment for sale at attractive 
prices, and include such items as— 

Boilers and Boiler Room Equipment 


i—5 M.G. Horizontal Triple Expansion 
Steam Pump 

1—1.5 M.G. Horizontal Triple Expansion 
Steam Pump 

943 H.P. Steam Turbine with Reduction 
Gears 

400 KVA, 2400 Volt Generator 

7,000 feet 24-inch, Class A, B&S C.I. Pipe 


Complete Softening Plant, including Gas 
Engine; CO, Furnace; Mixing Tanks; 
Lime Feeders and Slakers; Scrubber; 
Chemical Dry Feed Machine 

Miscellaneous Auxiliary equipment, 
tors, etc. 

For further information concerning above 

or complete list of equipment, write 
LITTLE ROCK MUNICIPAL 


WATER WORKS 
425 West Capitol Avenue 
Little Rock, Arkansas 


mo- 

















POSITION WANTED 





Sanitary Chemist—Desires position in 
a sewage or waterworks plant. Record 
—Chief Chemist of Chemical Treatment 
Sewage Plant, 2 years; Chemist and Bac- 
teriologist for Illinois State Water Sur- 
vey, 2 years; U. of Illinois graduate— 
B.S. in Chemistry; graduate in sewage— 
2 yrs. Age—28; married; available at 
once; go anywhere; reasonable salary.— 
Address “S.C.,” c/o Water Works & 
Sewerage, 155 East 44th St., New York. 





Superintendent or Chemist: Water or 
Sewage. Experience 10 years Chemist in 
Charge of large water treatment plant, 
1% years Engineer of small group of 
private water companies. Age 38, mar- 
ried, excellent references. Address “E.L. 
B.” care Water Works & Sewerage, 155 
East 44th St., New York City. 
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New Cone-Valve by 
Rensselaer 

































A.W.W.A. Convention, 
Rensselaer Valve Company exhibited a 
new Cone-Valve for application as an 
automatic checp valve, or to serve as pres- 
sure relief, altitude control and pressure 
reducing units in water and sewage pump- 


@ At the recent 


ing stations and at various points on 
water supply systems generally. 
The new cone-type valve has _ several 


distinctive features. The patented control 
mechanism consists of two 4-way valves, 
hydraulically interlocked and_ intercon- 
nected to the seating and unseating cyl- 


| inder on the left. The cone is unseated 





| following : 


and seated with a positive spiral motion, 
and the operating pressure is supplied 
simultaneously to the vertical turning 
cylinder. 

The body and plug, of heavy cast-iron, 
are equipped with monel or bronze seats 
(four on the cone and two on the body): 
and, bearings are bronze mounted and 
stuffing boxes are bronze lined with bronze 
followers. The control mechanism is all 
bronze. 


A descriptive (illustrated) folder gives 
details and reveals surge charts to prove 
the effectiveness of the new valve in water 
hammer control. For a copy—write Rens- 
selaer Valve Co., Troy, N. Y. 





Ferret-Cable Pipe Clean 


Pes, 


@ The Pittsburgh Pipe Cleaner Co, ap. 
nounces the development of two motor 
driven pipe cleaning machines for clean. 
ing all kinds of pipe, coils, sewers, drains 
etc. The machines have wide applica. 
tions industrially, being used for such 
work as cleaning boiler tubes, oil and gas 
lines, coils, etc. In maintenance work, they 
do away with rodding, reaming, or ex- 
pensive digging operations. 

Operation of the Pittsburgh Pipe Ma- 
chines consists of fitting a length of the 
wire ferret-cable into the pipe; depress- 
ing clutch and spinning cable; releasing 
clutch and feeding again, and continuing 
such sequence. The cable alone clears up 
ordinary obstructions in pipes, but cut- 
ting tools. are provided for obstinate ob- 
structions, such as tree roots in sewers or 
extremely dense scale in water pipes. At- 
tached to the cable end, the tools operate 
with centrifugal action, thus scraping the 
entire inside surface of pipe. 

The accompanying illustration indicates 
salient construction features of the larger 
(Model B) machine; (1) Electric switch 
to reverse rotation of cable and to start 
and stop motor. (2) Clutch handle, which 
operates clutch jaws for gripping and ro- 
tating cable. (3) Outlet of ferret-cable 
to sewer or pipes. (4) Slip joint connec- 
tion for rear cable guide. (5) Fifteen foot 
guide for slack end of rotating cable. 
(6) Electric connection wire with special 
rubber insulation, which meets Under- 
writer’s specifications. There are two 
handles for convenient carrying and shift- 
ing. The base is detachable. The body of 
the machine is 14” high, 12%” wide and 
20” long, and it takes cable sizes of 1”, 
¥%” and %”. Either A.C. or D.C. drive 
motors can be furnished. 

For descriptive literature and further 
details, write—Pittsburgh Pipe Cleaner 
Co., 279 Oliver Bldg., Pittsburgh, Pa. 





ELECTRIC HAND LAMPS 


@ Two new M. S. A. Special Hand Lamps 
have been on the market now for several 
months. These, however, have never been 
announced on this page before and prob- 
ably will be new to many readers of this 
magazine. 

The neatness of these powerful, safe, 
dependable and long-lived battery hand- 
lamps recommend them for general water 
works and sewerage utility service. 
Amongst the features of note are the 
(1) Battery life of 5 years, 


| or 6 hour total burning time; (2) Cost of 
{ operation only a fraction that of lamps. 
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employing dry cells; (3) Instantaneous 
one hand (thumb screw) beam focus; (4) 
Candle power of 12,000 or 25,000; (5) 
The larger model may be fitted with two 
power filament bulb. 

The batteries are of the time tested 
Edison nickel alkali storage type and the 
special reflector head can be adjusted for 
beam width with the thumb of the carry- 
ing hand. The compact unit should prove 
of considerable interest to plant operators. 

For further information write Mine 
Safety Appliances Co., Braddock and 
Meade Sts., Pittsburgh, Pa. 
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WITH THE MANUFACTURERS 


John E. Jackson Made Presi- 
dent of Pittsburgh Des Moines 
Succeeding His Founder- 

Father 


@ John E. Jackson 
has been elected 
president of the 
Pittsburgh - Des 
Moines Co., to suc- 
ceed his late father 
(and founder of the 
company) who died 
on April 26th, of 


this year. 








J. E. Jackson 


Mr. Jackson was graduated in Civil 
Engineering from Iowa State College, in 
1924. Since his graduation he has been 
actively connected with various depart- 
ments of the Pittsburgh-Des Moines Co. 
and its affiliate, the Pittsburgh-Des Moines 
Steel Co. He was manager of the Incin- 
erator Department for a number of years 
and since 1935 has been general-manager 
of the Construction Department. Under 
his supervision have been constructed many 
jobs of magnitude, including the large 
Wind Tunnel for N.A.C.A. at Langley 
Field, Va., the High Pressure Wind Tun- 
nel for Massachusetts Institute of Tech- 
nology at Cambridge, Mass., Hangars for 
the United States Army at Albrook Field, 
Canal Zone, and for the United States 
Navy at Coco Solo, Canal Zone. In addi- 
tion he has directed the construction of 
numerous water works systems and muni- 
cipal incinerators in various sections of 
the country. 

Mr. William R. Jackson was elected a 
director of the Pittsburgh-DesMoines Co., 
and becomes Assistant Secretary and 
Treasurer. 

Other officers of the Company, A. C. 
Pearsall, Vice President; J. E. O’Leary, 
Vice President; H. W. Ford, Vice Presi- 
dent and Geo. A. Smith, Secretary and 
Treasurer, remain unchanged. 





C. W. Nichols, Sr., Becomes 
President of Nichols 
Engineering 


@ Mr. C. W. Nichols, Sr., has been 
elected to the presidency of the Nichols 
Engineering and Research Corporation, 
New York City, the products of which 
include the well known Nichols Herreshoft 
Sludge Incinerators, Nichols Decarie Re- 
fuse Incinerators, Nichols Herreshoff Mul- 
tiple Hearth Roasting and Calcining Fur- 
naces, and other equipment in the mining 
field which the company has long served. 


Mr. Nichols succeeds H. J. Hartley, 


who resigned recently. 





W. F. Perkins Elected to 
Koppers’ Board 


Rose to Presidency of Bartlett 
Hayward 


@ Walter F. Per- 
kins, Vice President 
of Koppers Com- 
pany, in charge of 
its Baltimore opera- 
tions, has been 
elected a member of 
the board of direc- 
tors of Koppers 
Company. 

Mr. Perkins 
joined the former 
Bartlett Hayward 
Walter F. Perkins Company of Balti- 

more in 1915, as an 
assistant superintendent, and in 1932 was 
made vice president and general manager. 
He later became president of Bartlett 
Hayward, which in 1936 was absorbed 
as a division of Koppers Company. Mr. 
Perkins has been vice president of Kop- 
pers Company since that time and will 
continue in charge of the Bartlett Hay- 
ward (Baltimore) and American Ham- 
mered Piston Ring divisions, and also The 
Maryland Drydock Company, a subsidiary. 








Pittsburgh Meter Appoints 
Dan. Atwell New England 
Representative 


@ Pittsburgh 
Equitable Meter 
Co. has -placed 
Daniel J. At- 
well in its New 
England _ terri- 
tory to handle 
sales of Pitts- 
burgh Water 
Meters. Mr. At- 
well, who has a 
wide acquaint- 
ance in the 
waterworks in- 
dustry, was con- 
nected with A. 
P. Smith Man- 
ufacturing Co. 
before joininz 
Pittsburgh Equitable. Therefore, his back- 
ground qualifies him well for his new 
position. 











D. J. Atwell 





Master Builders Enters Suit 
Against Truscon 


@ Master Builders Co. of Cleveland, 
Ohio, have filed suit for patent infringe- 
ment against Truscon Laboratories, Inc., 
of Detroit. The patent in question is the 
Scripture patent 2,127,451. It relates to 
agents which have the effect of plasticizing 
cement and mortar mixes, while reducing 
the water-cement ratio. 


67 








Pipe Jointing 
Simplified 
skilled labor . . 


deep bell holes 
or caulking... 


loss of com- 
pound due to 
rain or flood. . 





long delays wait- 
ing for initial 
leakage to heal . 


trouble with vi- 
a 











Expect trouble-free jointing with 
Tegul-MINERALEAD — 10 lb. 


Ingot Form. 


You won’t be disappointed. Write 


The ATLAS MINERAL 
Products Company 
of Pa. 








For Bell and Spigot Pipe 





SEER 


MULTI-ZONE FURNACE 


For Incineration of 


SEWAGE SLUDGE, 
SCREENINGS, 
GROUND GARBAGE 


Operation is without auxiliary 
fuel—odorless! 
@ SEPARATE DRYING AND 
INCINERATING ZONE. 


FLEXIBLE AND AUTOMATIC 
TEMPERATURE CONTROL. 


ALL GASES COMPLETELY 
DEODORIZED. 


RESIDUE UNIFORM, INERT, 
NON-OFFENSIVE ASH. 


OPERATING RESULTS 
POSITIVE AND LOW IN COST. 


INSTALLATIONS AT 
Niagara Falls, N. Y. 
Milwaukee, Wis. 
Lansing, Mich. 
Raritan, N. J. 


MULTI-ZONE FURNACES 


Embody Greatly Improved Principles of 
Multiple Hearth Operation 


UNDERPINNING & FOUNDATION CO., Inc. 
155 East 44th St. 
NEW YORK, N. Y. 
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SPARLING Main-Line 


Water Measuring Equipment 


Serving "sta" 


Sparling Dual 
Forward-Reverse 
Main-line Meter 


Indicating-Totalizing 
Recording 


Flow in EITHER 










*SPARLING 


Los Angeles—945 North Main 
Chicago—3104 South Michigan 
Cincinnati—622 Broadway 
New York—101 Park Avenue 
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MY COAGULATE 


with PQ SILICATE 


IF YOUR FILTERS need to do double duty, 

then PQ Sodium Silicate is your trusty 

| filter aid. With the proper sand, PQ 
Silicate used in coagulating can increase 

the filter capacity up to 70%. 

Investigate now how you can save money, and 

yet obtain clearer filrer effluent. Address our 

Technical Dept. 

PHILADELPHIA QUARTZ COMPANY 


General Offices & Laboratory: 125 S. Third St., Phila., Pa. 
Chicago Sales Office: 205 W.Wacker Drive. Stocks in 60 cities. 
Sold in Canada by NATIONAL SILICATES LTD., Toronto, Ont. 


SILICATE OF SODA SPECIALISTS 
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MEETINGS SCHEDULED 


Aug. 24-25—Du.ut, Minn. (Hotel Duluth) 
Minnesota Section A:W.W.A. Sec’y-Treas., R. M. Finch 
W. & T. Co., 416 Flour Exchange, Minneapolis, Minn, 


Sept. 7-8—University oF Vircinta (Monroe Hall) 
Virginia Section A.W.W.A. Sec’y., H. W. Snidow, 


Dept. of Health, Richmond, Va. oe 





Sept. 12-15—MontreaL, QueBEc, (Hotel Windsor) 
New England Water Wk’s. Ass’n. (Annual Conven- 
tion). Sec’y, Frank J. Gifford, 613 Statler Bldg., Boston, 








Sept. 15—WiLpwoop, N. J. 
South Jersey Assn. Water Superintendents (4:00 P.M.), 


Sec’y., Walter. Spencer, 2707 Bethel Ave., Merchantville 
N. J. 


Sept. 18-19—Denver, Coto. (Shirley-Savoy Hotel) 
Rocky Mountain Section A.W.W.A., Sec’y., B. V. Howe 
State Office Bldg., Denver, Colo. 


Sept. 18-20—Jonnstown, Pa. (Hotel Fort Stan Wix) 
‘Western Pennsylvania Section A.W.W.A., Sec’y., E. P. 
Johnson, 418 Flannery Bldg., Pittsburgh, Pa. 


Sept. 20-22—LansineG, Micu. (Olds Hotel) 
Michigan Section A.W.W.A. Sec’y, M. N. Gerardy, Water 
Board Bldg., Detroit, Mich, 


Meeting Jointly with 


Michigan Conference Water Purification. Sec’y-Treas., R. 
J. Faust, Michigan Dept. Health, Saginaw, Mich. 


Sept. 25-26—Dicx1nson, N. D. 
North Dakota Water & Sewage Conference. Sec’y-Treas., 
L. K. Clark, Bismarck, N. D. 


Sept. 28-30—Morcantown, W. Va. (Morgan Hotel) 
West Virginia Section A.W.W.A. & West Virginia Con- 
ference on Water Purification (Joint Meeting). Sec’y.- 
ks J. B. Harrington, State Dept. Health, Charleston, 
- va 


Sept. 29-30—WiIncHENvON, Mass. (Toy Town Tavern) 
New England Sewage Works Association. Sec’y-Treas., 
LeRoy W. VanKleeck, State Dept. of Health, Hartford, 
Conn. 


Oct. 5-6—Reapinc, Pa. (Berkshire Hotel) 
Four States Section A.W.W.A. Sec’y-Treas., Carl A. 
Heckmer, Washington Sub. San. District, Hyattsville, Md. 





Oct. 9-11—PirrspurcH, Pa. (Hotel Wm. Penn) 
American Public Works Association, Exec. Director, 
Frank W. Herring, 1313 East 60th St., Chiago, III. 








Oct. 11-13—Kansas City, Mo. (Hotel President) 
Missouri Valley A.W.W.A. Sec’y., Earl L. Waterman, 
University of Iowa, Iowa City, Ia. 


Oct. 16-19—Da.ias, TEXAS 


Southwest Section A.W.W.A. Sec’y-Treas., Lewis A. 
Quigley, 3320 West Berry St., Fort Worth, Texas. 





Oct. 17-20—PirrspurcH, Pa. (Hotel William Penn) 
American Public Health Association. (68th Annual 
Meeting.) Exec-Sec’y., Dr. Reginald M. Atwater, 50 
West 50th St., New York City. 











Oct. 18-20—AtLantic City, N. J. (Hotel Haddon Hall) 
Pennsylvania Water Works Association. (Annual Meet- 
ing.) Sec’y, F. Herbert Snow, 507 Telegraph Bldg, 
Harrisburg, Pa. 


Oct. 19-20—Hamuitton, Ont. (Royal Connaught Hotel) 
Canadian Institute on Sewage & Sanitation. Sec’y-Treas., 
A. E. Berry, Ontario Dept. of Health, Parliament Bldgs. 
Toronto, Ont. 


Oct. 20-2I—Atiantic Crry, N. J. (Claridge Hotel) 
New Jersey Section A.W.W.A. Sec’y, H. N. 
Rutgers University, New Brunswick, N. J. 
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bs Francisco, CALIF. 
Oct, 25 8 Section A.W.W.A. Sec’y-Treas., Burton S. 
Grant, Civil Engr., Bureau of Water, Los Angeles, Calif, 


Oct. 30-Nov. 1—OsukxosH, Wisc. (Hotel Raulf) 


Wisconsin Section, A.W.W.A. Sec’y-Treas., Leon A. 
Smith, Supt., Water Dept., City Hall, Madison. Wisc. 

Nov.'6-8—CHartortE, N. C. a 
North Carolina Section A.W.W.A., Sec’y., R. S. Phillips, 
206 Dacian Ave., Durham, N. C. 

March 20-22 (1940)—Trenton, N. J. (Hotel Stacey Trent) 
New Jersey Sewage Works Association (Silver Anniver- 
sary). Sec’y-Treas., Paul Molitor, Jr., P.O. Box 374, Mor- 
ristown, N. J. 


CATALOGS AND 
LITERATURE 


“SIMPLEX Air Differential Meters”—are the sub- 
ject of a new bulletin from Simplex Valve and Meter 
Co., which features the improved Simplex Air Differ- 
ential Metering System. The basis of the system is the 
conversion of liquid differential, produced by an orifice 
or Venturi tube, into equivalent differential in air pres- 
sure. The indicating and recording instruments, thereby, 
are actuated by air rather than the liquid being meas- 
ured. Thus, unsightly and troublesome float tubes are 
eliminated. Importantly, the air differential system does 
away with requirements imposed by hydraulic gradient 
limitations, thus making it permissible to install the 
recording unit at any desired location (above, below or 
distant) from the metering device, all irrespective of 
gradient. Furthermore, it simplifies markedly the meter- 
ing of corrosive liquids, and those carrying solids which 
settle out or clog orifices and tubes, thereby making the 
system particularly attractive for sewerage systems and 
treatment works. The bulletin lists several other less 
important advantages for the air-differential principle 
of metering, pictures important component parts and, 
by sketch of a typical installation, reveals the marked 
“Simplexity”’ of the air-differential system. For a copy 
of Bulletin 101 write Simplex Valve and Meter Co., 
68th and Upland Streets, Philadelphia, Pa. 


“The Cure and Prevention of Corrosion Effects in 
Pipe Lines”—Is a 37-page illustrated brochure de- 
scribing and reciting attributes of the Tate Process of 
cleaning and cement-lining existing pipe lines in place, 
an application being at present under way in Charleston, 
S. C., where, incidentally, cement lined cast-iron pipe 
was first installed. The Tate Process is described as that 
which, after cleaning the main, pumps in cement-sand 
mortar which is then spread and densified by pulling 
through bullet-shaped mandrels (pipe-liners) which 
form a continuous smooth bore. The process is quite 
minutely described and the economics and advantages 
of smooth lined pipes are cited by references to pub- 
lished articles and reports. The considerable mileage of 
mains lined by the Tate Process abroad, and experiences 
with this interdésting rejuvenation method since, are set 
forth. For a copy of this informative booklet write Tate 
Pipe Linings, Inc., 47 Haverhill St., Andover, Mass. 











FILTER CLOTHS 


CUT AND SEWED FOR ALL FILTERS 


COTTON—WOOL—ACID PROOF FABRICS 


Write for Samples 


WILLIAM W. STANLEY CO. Inc. 


401 BROADWAY, NEW YORK CITY 











LASTING 
PIPE PROTECTION 








More than 25 years’ experience shows that most 
types of ferrous pipes break down when exposed 
to the destructive action of soil corrosion. Such 
pipes give low-cost service only when protected 
with a corrosion-resistant coating. 





The toughest coating can be seriously damaged 
by soil stresses and earth loads. To keep mainten- 
ance from becoming a problem, the coating must 
be shielded or reinforced with a durable wrapping. 





Made of asbestos fibers—inorganic and non-tubu- 
lar—J-M Pipe-Line Felt cannot support capillary 
action. Strong and durable, it effectively prevents 
distortion and abrasion of coatings. Its high cor- 
rosion resistance assures efficient protection for 
coatings—minimum upkeep costs. 
e a 1 

YOU’LL BE INTERESTED in learning how J-M 
Asbestos Pipe-Line Felts add years to the life of 
pipe under any service conditions. For details, 
write Johns- Manville, 22 E.40th St., NewYork, N.Y. 


JOHNS-MANVILLE JM 


ANS) S9 (0S ee FELTS 
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You Get 











No pump gives you as much 
value as a Homelite 3” Portable. 
It's small enough to be put on any 
job quickly and economically—no 
heavy trucking or delays. And it's 
big enough to do any amount of pump- 
ing in money-saving time. It starts in- 
stantly. Handles up to 15,000 gallons 
per hour. Automatically keeps seepage 
always at strainer level. And is self- 
scour_ng and non-clogging—needs no 
cleaning even when pumping mud, 
sludge or sewage. It is simple in design 
and excellently constructed of best 
materials. Needs only a minimum of 
manual attention or servicing. Its built- 
in, air-cooled, weatherproof gasoline 
engine operates for 22 hours on a 


gallon of gasoline. C + sm : A 
e449 ; 
Send for complete bulletin. ba < 


HOMELITE CORPORATION 


2507 RIVERDALE AVENUE @ PORT CHESTER. N. Y. 








SULPHUR 


Clyuint Damace 


If you are making use of sewage 
gas in your plant you should pro- 
tect your valuable equipment 
from deterioration by the Con- 
nelly method of gas purification. 
This costly damage can be and 
is being eliminated in many 
plants throughout the country, 
and Connelly engineers, with 
more than 50 years’ experience 
in successfully handling purifica- 
tion problems, can show you 
how this deterioration can be 
stopped — easily — efficiently — 
and most economically. 


Other Connelly Products 


The Connelly Manometer or U Gauge is 
designed for rough usage yet retains the 
fine qualities of precision, accuracy, and 
utility. Write for Bulletin No. 401-B-1 which 
describes complete line showing sizes, 
etc. 

The Connelly H2S Tester provides a single, 
accurate, and convenient method of testing, 
giving you a permanent record for future 
reference. Our illustrated bulletin gives com- 
plete information. 


CONNELLY 


IRON SPONGE & GOVERNOR Co. 


3154 S. CALIFORNIA AVE. 200 S. SECOND ST. 
CHICAGO, ILLINOIS ELIZABETH, N. J. 

































The services of the 
Connelly Engineer- 
ing Department are 
available for con- 
sultation on any 
purification prob- 
lem without cost 
or obligation and 
you are invited to 
make use of this 
service at any 
time. 
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“The RUSTOP System’”’—for protecting the inte. 
riors of steel tanks and standpipes is described in q 
new folder from the Electro Rust-Proofing Co, of 


| Dayton, Ohio. The “RUSTOP” System is an inexpen- 
| sive application of cathodic protection, already an estab. 


lished method of protecting steel pipe lines against 
exterior pitting. The latter is accomplished by passing 
from the earth to the pipe a minor flow of current— 
thus reversing electrolysis and actually healing Pits 


_ already started. The system as applied to water tank 


interiors is well described in the new “RUSTOp” 
folder. Also covered is the predictable current consump- 
tion, costs of installations, maintenance and operation, 
(Elsewhere in this issue is a digest of the “Round 
Table” discussion on tank preservation by the cathodic 
process which took place during the recent A.W.W.A. 
Convention—Ep.) Under the heading—‘Evidence”— 
appear testimonials and an impressive listing of cities 
now employing the system, and another of public utility 
companies—some of which have added an installation 
for the third consecutive time. For a copy of “RUS- 
TOP” brochure write Electro Rust-Proofing Co., 38 
North Jefferson St., Dayton, Ohio 

“WATER TREATMENT—With Activated Car- 
bon”—is the caption of a 50-page booklet from L. A, 
Salomon & Bro., sales agent for NORIT carbons. The 
brochure starts with the manufacture of activated car- 
bon; discusses its properties; presents reasons for its 
growing use in water treatment; gives the threshold 
odor test and procedure for determining requisite car- 
bon dosages; methods of evaluation of carbons, ete. 
Concerning granular carbon, several pages are devoted 
to the advantages of employing contact beds of carbon 
granules ; the construction of carbon filters, their cleans- 
ing and revivification ; critical tests in evaluating granu- 
lar carbons. The last few pages tell something of The 
American Norit Co. (producers) and at the end are 





_ useful conversion tables and factors for chemists and 


operators. For a copy of the new NORIT booklet write 


|L. A. Salomon & Bro., 216 Pearl St., New York City. 


“Mains Without Maintenance”—is the euphonious 
but somewhat Utopian caption of a new and profusely 
illustrated bulletin of 32 pages from Keasbey & Mat- 
tison Co., producers of asbestos-cement pipes at plants 
in Ambler, Pa., and St. Louis, Mo. The new bulletin 
describes the manufacture of corrosion resistant K & M 
“Century” pipes by the Dalmine Process, and the rou- 
tine testing of such pipes at the plant. We doubt that 
there will ever be “mains without maintenance” but 
cement-asbestos pipes are doing their share to relieve 
maintenance and complaint burdens in water works 
operation. The advantages of such pipes in this direc- 
tion are cited. Freedom from corrosion troubles, ease 


| of handling and laying, sustained smoothness of bore 


(capacities and pressures), ease of cutting and work- 
ability and tapping, are amongst the most important 
attributes discussed. Laying instructions, methods of 
jointing, and testing procedure are presented rather 
fully. At the end appear “Standard Specifications for 
Asbestos Cement Pipes” including pressure classifica- 
tions supplemented by dimensional and weight tables. | 
For a copy of “Mains Without Maintenance”, write 
Keasbey & Mattison Co., Ambler, Pa. 





Arrowhead Grating & Treads 


Engineers’ Handbook sent on request 


ARROWHEAD [RON WORKS, Inc. 


431 W. 5th St.. Kansas City, Mo. 
























“wWacor Water Hammer Arresters” are described 
and illustrated in a bulletin from the Water Hammer 
Arrester Corporation of Milwaukee. The Wacor Ham- 
mer Arrester is a combination mechanical-pneumatic 
type of arrester (chamber) constructed so that the 
cushioning air can neither escape nor be absorbed by the 
water in the cushion chamber. Essentially it is a dome 
topped vertical cylinder, inside of which is a compres- 
sion cannister consisting of a closed metal bellows filled 
with a special foam like compression emulsion. The 
casing holding the compression cannister is connected 
at its bottom to the water pipe. The hammer is absorbed 
(cushioned) by compressing the emulsion (foam) filled 
bellows. The bulletin describes the method of arriving 
at the proper size of arrester to install, and recorded 
tests in the University of Wisconsin hydraulics-labora- 
tory indicate the effectiveness of Wacor Arresters for 
pipes up to 10 in. diameter. For a booklet containing up 
to the minute information on the reduction of water 
hammer, write Water Hammer Arrester Corp., Pierce 
and 12th Sts., Milwaukee, Wisc. 





“Hume Pipe—With Flexlock Joints”—tells the 
story of the manufacture and the attributes of Hume 
Centrifugal Pipe produced by the Detroit Hume Pipe 
Co. jointed with rubber “Flexlock” gaskets perfected 
by the B. F. Goodrich Co. for bell and spigot pipes. The 
first part of the bulletin explains how a steel pipe (the 
shell) becomes cement lined by the centrifugal method 
of producing a dense, homogeneous and extremely 
smooth protective lining. Thereafter an envelope of 
reinforced cement goes on the exterior for trench pro- 
tection and added strength. The last half of the bulletin 
is devoted to a description of the “Flexlock” rubber 
gasket, its application, and cost compared with other 
methods of jointing bell and spigot pipes. Detroit Hume 
Pipe for sewers are likewise described and in this case 
the flexible “Flexlock” gasket is also employed. For a 
copy of the Hume-Flexlock bulletin write Detroit Hume 
Pipe Co., 14850 Linwood Ave., Detroit, Mich. 


“Efficiency and Economy in Plant Operation”—is 
the keynote of a folder from The Powers Regulator 
Company of Chicago—for 47 years manufacturers of 
temperature and humidity control equipment. Amongst 
Powers’ equipment utilized in sewage treatment plants 
are units for indicating and recording of temperatures, 
and automatically controlling temperature of engine 
cooling water, condenser water, and digester heating 
water. These include thermostat control of mixing and 
by-pass valves on cooling, or heating lines; also pres- 
sure reducing and regulating valves for water and gas. 
Illustrations indicate typical installations of Powers 
Controls in modern treatment plants, for the purposes 
above enumerated. Specifications and advantages from 
applications of the various control units are presented. 
For a copy of “How to Increase Efficiency in Sewage 
Plant Operation,” write The Powers Regulator Co., 
2720 Greenview Ave., Chicago, IIl. 




















Prevent wear and cutting of rods, plungers, shafts and valve stems by using 


MABBS RAWHIDE PACKING 





In Your Water Works and Sewage Plants 
IT LASTS LONGER—TIs Anti- 
Frictional, Saves Power, Labor, 
and Repairs. Will prove the cheap- 
est packing that can be bought. 
Mabbs Hydraulic Packing Co. 


Incorporated 1892 
431 S. Dearborn St. Chicago, III. U.S.A. 
















Trade Mark Reg. U. S. Pat. Off. 
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The primary requirement of 
any metering device is its ability 
to accurately record and totalize 
flow rates over a wide range and with 
prompt response to any change in rate. 


Only when all characteristics of both 
primary and secondary devices are 
known and properly related can this be 
done. 


Purchasers of Simplex Venturi Tubes 
and Meters receive, in addition to mere 
equipment, the results of over 35 years 
continued studies and research on both 
the primary device and the meter regis- 
ter. With this knowledge incorporated in 
the equipment design, accuracies of any 
Simplex installation satisfy the most de- 
manding requirements of designing and 
operating engineers. 


Let Simplex Engineers show you WHY 
and HOW you can benefit. 


SIMPLEX 


VALVE & METER 


COMPANY 





6743 UPLAND STREET @ PHILADELPHIA, PA. 
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Albright & Friel, Inc. 
Engineers 
Chester E. Albright Francis S. Friel 


Water Supply and Purification 
Sewerage and Sewage Disposal 


Industrial Waste and Refuse Disposal 
Investigations Valuations Reports 
1520 Locust Street 
Philadelphia, Penna. 


Edward A. Fulton 
Consulting Engineer 


Investigations, Reports, Valuations, Design 

and Construction—Water Supply and Purifi- 

cation Plants Sewerage and Sewage Treat- 

ment Works; Municipal Paving and Power 
Developments. 


3 So. Meramec Ave. 
St. Louis, Mo. 





Metcalf & Eddy | 


Engineers 





Water, Sewage, Drainage, Garbage and 
Industrial Wastes Problems 
Laboratories Valuations 
Statler Building 
Boston, Mass. 











John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 


Alvord, Burdick & Howson 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal, Drain- 
age, Appraisals, Power Generation 


Civic Opera Building Chicago 





Gascoigne & Associates 


Consulting Sanitary Engineers 


G. B. Gascoigne A. A. Burger 
W. L. Havens F. W. Jones 
C. A. Emerson F. C. Tolles 
Water} Sewage, Garbage and Industrial 
Waste Problems—Valuations and Rate 
Investigations 
Cleveland New York 
Leader Bldg. Woolworth Bldg. 


Reeves Newsom 
Engineer-Consultant 


WATER WORKS—SEWERAGE 


Construction and Operation 
Investigation and Design 
Valuation and Rates 


500 Fifth Ave. New York 

















Black & Veatch 


Consulting Engineers 
4706 Broadway. Kansas City, Mo. 


Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, 
Power Plants, Valuations, Special Investi- 








Greeley & Hansen 
Hydraulic and Sanitary Engineers 


Investigations and Reports. Plans and 
Specifications, Supervision of Construction. 
Supervision of Operation. Water Supply and 


Nussbaumer & Clarke, Inc. 
Newell L. Nussbaumer Irving Clarke 


Sewerage & Sewage Disposal 














gations, Reports and Laboratory Service Purification, Sewerage and Sewage Disposal, Garbage Incineration 
A > —, = My a Jr. Garbage Collection and Disposal, Appraisals 
F. M. Veatch +. mA E. Lawrence 6 N. Michi venus. Chicage, I. 327 Franklin St. Buffalo, N. Y. 
Burns & McDonnell — ~ Hill Associates Malcolm Pirnie 
gineering onsulting Engineers ; 
McDONNELL-SMITH-BALDWIN- 9 g Engineers 
TIMANUS-McDONNELL Yates Supply, ee Deyeedl, Neteariis ws eae * s 
. . ° ts, eports, Investigations, ater Supply, Treatment, Sewerage 
Consulting Engineers Since 1897 Totcneae te 
Waterworks, Light and Power, Sewerage, Operation, Ba Mw yg Me ge Reports, Plans, Estimates. 


Reports, Designs, Appraisals, 
Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 
Cincinnati, Ohio, 307 East Fourth St. 
Albany, N. Y., 11 North Pearl St. 


Biological Laboratories. 


112 East 19th St. 
New York 





Supervision and Operation 
Valuation and Rates. 


25 W. 43rd St. New York, N. Y. 








Campbell, Davis & Bankson 


The Chester Engineers 


Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications 
Investigations, Appraisals, Rates, Testi- 
mony, Design, Supervision, Operation, 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


The Pitometer Company 
Engineers 


Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies, 











Accounting p sock - 
210 Parkway at Sand Street enstock Gaugin 
™ Pittsburgh, ad ne Pe. New York, 40 Church St. 
' Lancaster 
Fuller & McClintock iceenids Valeemtteien Potter, Alexander, C. E. 
Engineers Hydraulic Engineer and 


Sewage Treatment, Sewers, Water- 
Works, Purification, Drainage, 
Waste Disposal, Valuations 


1l Park Place New York 














Physical and chemical tests of Sewages, 
Sludges and Industrial Wastes. 
Examinations, tests and reports on treat- 
ment processes and equipment. Experts in 
litigation. 

Treatment processes for Industrial Wastes. 
85 Zabriskie Street 
Hackensack, New Jersey 
Hackensack 3-2325 


Sanitary Expert 


Sewerage and Sewage Disposal, 
Water Supply and Purification. 


50 Church St., New York 
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William Raisch and | Russell & Axon Whitman & Howard 
. oe Harry W. Clark, Associate 
Associates Goo, 3. wate. Engineers (Est. 1869—Inc. 1924) 
. . ea ne Ch i ‘ 
Consulting Engineers Consulting Engineers, Inc. Walter R jauvein = ease ees 
Water S$ ly, Wat Purification, Se - 
Sewage Treatment, Refuse Sewerage, Sewage, Disposal, Water age, Pee nag Dispsoet, “Water Front g - 
Disposal, Sewers, Drainage, Works, Filtration, Softening, paoregeents and a Municipal and Indus- 
evelopment Problems, Investigations, 
Repests Power Plants Reports, Designs, Supervision, Valuations. 
227 Fulton Street New York, N. Y. 4903 Delmar Blvd. St. Louis, Mo. 89 Broad St., Boston, Mass. 
ae 
Thomas M. Riddick Weston & Sampson Whitman, Requardt and Smith 
id Consulting Engineer and Chemist Robert Spurr Weston George A. Sampson Engineers 
Municipal and_ Industrial Water Purifica- oe . Ezra B. Whitman Norman D. Kenney 
1s tion, Sewage Treatment, Operating Super- Water Supply, Water Purification, Sewer- Gustav J. Requardt Robert T. Regester 
vision of Plants, Sanitary Surveys, Stream age, Sewage and Industrial Waste Treat- Benjamin L. Smith Theodore W. Hacker z 
Pollution Investigation, Swimming Pool ment, Corrosion Control, Laboratory Service, . 
Control. Chemical and _ Bacteriological Supervision, Valuations. Water Works — Sewerage 
Analyses, Testing of Materials. Vatites 
—_ East 149th Street, New York City 14 Beacon St. Boston, Mass. 
969 East rel. Melrose 58579) Baltimore, Md. Albany, N. Y. 
—— - 
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AND MECHANICAL JoINts || (——— S!ANDARD OF QUALITY” ——— 
: FOR C.Il. WATER MAINS 





For more than thirty years we have specialized in the 
ari of water purification. We manufacture a full line 
of water filters, both pressure and gravity type: Zeolite 


AND SEWERAGE SYSTEMS 


Glands and bolts made of charcoal 


mee) a ere ee ee 


























. pearlitic cast iron—high strength water softeners: swimming pool recirculating equip- 
e and ae - a . bag ment; and various forms of water rectification units. In- 
° r 
scien tg Ps Tien pr tencnnl quiries are invited on all problems of water treatment. 
1221 Pinson Street, Birmingham, 
—o Alabama. ROBERTS FILTER MANUFACTURING CO. 
f CARSON-CADILLAC CORPORATION 607 COLUMBIA AVE. DARBY, PA. 
Neen 
Complete equipment for Filtration 
Softening and all other kinds of ar sh cite 


Water Purification PLANTS 


7 Dry Chena Feeder Hye ROS Tel eye: 


A DEPENDABLE JOINTING COMPOUND 
Consult us any time —no obligations FOR BELL AND SPIGOT WATER MAINS 
HYDRAULIC DEVELOPMENT CORPORATION 


E.W. BACHARACH & CO. TTD tis tenes: comm tbh: tow fmm 


GENERAL OFFICES AND WORKS - WEST MEDFORD STATION 


Rialto Bldg., Kansas City, Mo. SOLE. Fane 
OVER 25 YEARS WITHOUT A FAILURE 


























EDSON’S NEW HAND PUMP 


Smallest Diaphragm Pump Made, 2” Suction 
— Discharge. Capacity 1400 G.P.H. Weight 
50 Ss. 


THE EDSON CORP’N, 49 “D” Street 
So. Boston, Mass. 


NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 1064 Peoples Gas Building 


Catalog “‘T’’ Gives Full Data, Also Edson Hand and 
Power Pumps, Suction Hose and Pump Accessories 









| Wheu You think of ALUM 
+ + Link of ACTIVATED 


ACTIVATED ALUM CORPORATION 


Curtis: Biry Baltimore Marsan 




















Water Works & SEWERAGE, JULY, 1939 




























































“3 for 1’’ 
neW for OLD 


The publishers would like 
to secure back copies of 
WATER Works & SEWERAGE 
for the years 1932, 1933 
and March and April is- 
sues of 1934. For every back 
number sent to us (in good 
condition) we will extend 
your present subscription 
for a period of three months. 
Four back copies will mean 


a year’s extension for you. 








BOUND on 
| ALSO WANTED 


If you have bound volumes 
for 1934 or any year previ- 
ous to that date, with which 
you are willing to part, 


please communicate with us. 








WATER WORKS & SEWERAGE 


330 SOUTH WELLS STREET 
CHICAGO, ILLINOIS 
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U e commend to the thoughtful consideration of American engineers and manufacturers 
the following extracts from a recent radio address of the same title over the Columbia 


Broadcasting System by Mr. W. J. Cameron of the Ford Motor Company. 


“[NITTATE~DON’T IMITATE” 


“False social reform would take the little stock of wealth already created and tear at it 
until nothing is left— diverting energy to division that ought to be used for production. 
We easily recognize the folly of that. <«<<<<< ‘When certain types of business men 
madly scramble for a market already developed, and tear at that until nothing is left, 
instead of reaching out and developing new markets, they practice the same folly . . . 
The root fallacy in both is the desire to take instead of make, the belief that we can 


get by division what we can get only by expansion. 


‘‘Wasteful contests in business and elsewhere arise because it is easier to imitate than 
to try to create...... A man develops an idea that proves to be practical and profit- 
is ork cine thousands rush to imitate what he has done. <<<< “This is entirely 
proper if the participation of those thousands is required for the service the original 
idea should give...... Competition that results in an improved article or a better 
service or a more equitable price is always justifiable ...... But a mad battle for the 


same dollar, that is not competition. 


“Setting up another peanut stand on a corner where one peanut stand is already com- 
petently and completely serving the trade, that is not competition . . . It is not business 
expansion either . . . It is a division and subtraction — decrease! <<<< “The salesman 
and manufacturer 1939 depends on are those who are in their particular business be- 
cause they have a natural affinity for it, and would rather do for less money what they 
are doing now than get more money for doing something else . . . These are the men 


whose business watchword always is “Expand.” 
GFAP 


TV / heartily subscribe to this industrial. philosophy.-and. have. practiced-it-.for. thirty-five. 


years by never copying but always originating or purchasing everything we market. 


THE DORR COMPANY INC. 


ENGINEERS . 570 LEXINGTON AVENUE - NEW YORK 


ATLANTA ° TORONTO ° CHICAGO ° DENVER ° LOS ANGELES 


ene DORR TECHNICAL SERVICES AND EQUIPMENT ARE ALSO AVAILABLE FROM THE FOLLOWING COMPANIES: —————————_ 
NETHERLANDS: Dorr-OliverN.V. The Hague+ ENGLAND: Dorr-Oliver Company Ltd.,London « GERMANY: Dorr Gesellschaft,m.b.H. Berlin» FRANCE: Soc.Dorr-Oliver,Paris 


ITALY: S.A.1. Dorr-Oliver, Milan» JAPAN: Sanki Eng. Co.,Ltd., Tokyo» SCANDINAVIA: A.B. Hedemora, Hedemora, Sweden* AUSTRALIA: Crossle & Duff Pty. Ltd., Melbourne 
ARGENTINA: Luis Fiore, Buenos Aires Ss SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg BRAZIL: Oscar Taves & Co., Rio de Janeiro 
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Sesewnant Bill Jones has read the specifications for a W&T Visible Vacuum Chlor- 
inator with the phrase “utilizing water as the diaphragm’”’ and he doesn’t believe in it any 
more than he did when he saw the giraffe at the circus and said: ‘There ain’t no such 
animal !”’ 


But, if we could coax him to take a look through the bell jar of a Visible Vacuum 
Chlorinator in operation, he’d have to believe that water could act as a diaphragm and 
the most effective one ever designed for a piece of chlorine control apparatus. For the 
elasticity of a water level isn’t impaired by the stresses and strains of constant movement. 
A water-level-diaphragm doesn’t wear out no matter how long it is used. With the in- 
jector suction working to raise it higher and the inflow of chlorine trying to push it down, 
it just stays where it belongs, doing a dependable job, and even the skeptic at the head 
of the page would applaud its passive resistance to any possibility of trouble or expense. 
You can join him in the “seeing is believing” class by writing today for technical publica- 
tions describing W&T Visible Vacuum Chlorinators. 


“The Only Safe Water is a Sterilized Water” 


WALLACE & TIERNAN CO.,, Ine. 


Manufacturers of Chlorine and NEWARK, NEW JERSEY 


Ammonia Control Apparatus Branches in Principal Cities 
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